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INTRODUCTION TO 


NUCLEAR SCIENCE ABSTRACTS 


A Publication of the United States Atomic Energy Commission Technical Information Service 


The printing of this publication has been approved by 
The Director of the Bureau of the Budget August 2, 1951 


Nuclear Science Abstracts is issued twice a month 
throughout the calendar year by the Atomic Energy Com- 
mission. It is intended primarily to serve scientists and 
engineers working within the Atomic Energy Project by 
abstracting as completely and as promptly as possible the 
literature of nuclear science and engineering. It covers not 
only the unclassified and declassified research reports of 
the Atomic Energy Commission and its contractors, but 
also material in its field of interest which appears in tech- 
nical and scientific journals and unpublished research re- 
ports of government agencies, universities, and industrial 
research establishments. 


DECLASSIFICA TION 


The issuance of these Abstracts does not constitute au- 
thority for declassification of any reports. 


INDEXES 


Nuclear Science Abstracts is indexed by author, subject, 
and report number. Annual index issues are prepared for 
each volume, and the next cumulated index will appear in 
volume 10(1956) covering volumes 5-10. A cumulated index 
to volumes 1-4 was issued as volume 4, No. 24B, Dec. 30, 
1950 covering authors, subjects, nuclides, and report num- 
bers. The 24th number of volumes 5, 6, and 7 contain in- 
dexes covering the individual volumes and a cumulated 
Numerical Index of Reports covering Abstracts of Declassi- 
fied Documents, Vols. 1 and 2, as well as the previously 

- issued NSA volumes. 

Each issue of Vol. 8(1954) contains an author index to 
abstracts in that issue and a regularly cumulated supple- 
ment to the Numerical Index of Reports. Subject and author 
indexes, covering three-, six-, and nine-month periods, are 
issued as supplements to the sixth, twelfth, and eighteenth 
issues. The 24th issue will be the annual index for the 
volume, 


AVAILABILITY 


Nuclear Science Abstracts is available as single copies 
(25 cents each) or by subscription ($6.00 a year domestic; 
$8.00 a year foreign) from the 


Superintendent of Documents 
U. S. Government Printing Office 
Washington 25, D. C. 


Change of address notices should be sent to the above 
address. 


Nuclear Science Abstracts is also available on an ex- 
change basis to universities, learned societies, research 
institutions, industrial firms, and publishers of scientific 
information. The Atomic Energy Commission invites in- 
quiries from such organizations interested in exchanging 
publications. 

Inquiries about exchanges and other official distribution, 
as well as change of address notices for official and ex- 
change recipients, should be sent to the 


Technical Information Service 
U. S. Atomic Energy Commission 
P. O. Box 62 
Oak Ridge, Tennessee 


RESEARCH AND DEVELOPMENT REPORTS 


How to Locate Reports. The Numerical Index of Re- 
ports appearing in each issue indicates the declassified and 
unclassified research reports which have been abstracted 
in the current volume of Nuclear Science Abstracts. 

Information regarding other AEC reports which have 
been abstracted is available in the cumulative Numerical 
Index of Reports in Nuclear Science Abstracts, Vol. 7, No. 
24A, Dec. 31, 1953, or the cumulative supplements to this 
index which appear in each issue of this volume. 

Reports for Sale. Many of these reports are for sale 
by the Office of Technical Services, Department of Com- 
merce, Washington 25, D. C. Prices for all of these items 
are indicated in the Numerical Index of Reports. Price 
lists for all items available for sale may be obtained upon 
request from the Office of Technical Services. Reports 
should be ordered by report number and title. A check or 
money order made payable to the Treasurer of the United 
States should accompany each order. Foreign purchasers 
of reports, other than those in Canada and Mexico, should 
include an additional amount for postage according to the 
scale that four pages approximate an ounce, It is the pur- 
chaser’s responsibility to compute the necessary postage, 
as rates vary for different countries. 


Reports Available Elsewhere. Many of these reports 
are, or will be, published in scientific and technical jour- 
nals, or in volumes of the National Nuclear Energy Series. 
A journal citation is given in the Numerical Index of Re- 
ports ior reports already published. 

Reports Not Published. AEC reports for which no sale 
price or literature citation is given are obtainable on loan 
at the depository libraries. The complete series (NSF-tr) 


of National Science Foundation translations is also available 
at the depository libraries. 

Non-AEC Reports. Reports prepared by organizations 
not under contract to the AEC should be requested from the 
issuing agency indicated in the descriptive cataloging. NP- 
series reports should be requested by author and title, as 
these numbers are applied by the AEC for internal conven- 
ience only. 

British reports (AERE- series, etc.) should be re- 
quested from one of the special depositories of British re- 
ports (New York Public Library; Duke University, Durham, 
N. C.; University of California General Library, Berkeley; 
and John Crerar Library, Chicago, or from British Infor- 
mation Services, 30 Rockefeller Plaza, New York, New 
York). 


General Information on Location of Reports. If the 
searcher knows the report number, he should look in the 
Numerical Index of Reports of NSA, Vol. 7, No. 24A, Dec. 
31, 1953, or in the supplements in later individual issues. 
If the searcher does not know the report number, searching 
is aided by the annual or cumulated subject and author in- 
dexes. The indexes refer to an abstract from which the 
report number may be noted, and the information regarding 
availability can then be obtained from the Numerical Index 
of Reports. Declassified reports numbered MDDC and 
AECD through 2023 are indexed by subject and author in 
the separate, Declassified Documents Cumulated Index, and 
their abstracts appear in Abstracts of Declassified Docu- 
ments, the forerunner to NSA. These publications as well 
as the first five volumes of NSA are now out of print but 
may be consulted at the AEC depository libraries. 


AEC DEPOSITORY LIBRARIES 


CALIFORNIA 
Berkeley, University of California General Library 
Los Angeles, University of California Library 
COLORADO 
Denver, Denver Public Library 
CONNECTICUT 
New Haven, Yale University Library 
DISTRICT OF COLUMBIA 
Washington, Library of Congress 
GEORGIA 
Atlanta, Georgia Institute of Technology Library 
ILLINOIS 
Chicago, John Crerar Library 
Chicago, University of Chicago Library = 
Urbana, University of Illinois Library 
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INDIANA . 

Lafayette, Purdue University Library 
IOWA 

Ames, Iowa State College Library 
KENTUCKY 

Lexington, University of Kentucky Library 
LOUISIANA . 

Baton Rouge, Louisiana State University Library 
MASSACHUSETTS 

Cambridge, Harvard University Library 

Cambridge, Massachusetts Institute of Technology Library 
MICHIGAN 

Ann Arbor, University of Michigan Library 

Detroit, Detroit Public Library 
MINNESOTA 

Minneapolis, University of Minnesota Library 
MISSOURI 

Kansas City, Linda Hall Library 

St Louis, Washington University Library 
NEW JERSEY , 

Princeton, Princeton University Library 
NEW MEXICO 

Albuquerque, University of New Mexico 
NEW YORK 

Buffalo, Lockwood Memorial Library 

Ithaca, Cornell University Library 

New York, Columbia University Library 

New York, New York Public Library 

Troy, Rensselaer Polytechnic Institute 
NORTH CAROLINA 

Durham, Duke University Library 

Raleigh, North Carolina State College Library 
OHIO 

Cincinnati, University of Cincinnati Library 

Cleveland, Cleveland Public Library 

Columbus, Ohio State University Library 
OKLAHOMA 

Stillwater, Oklahoma Agricultural and Mechanical College 

Library 

OREGON 

Corvallis, Oregon State College Library 
PENNSYLVANIA 

Philadelphia, University of Pennsylvania Library 

Pittsburgh, Carnegie Library of Pittsburgh 
TENNESSEE 

Knoxville, University of Tennessee Library 

Nashville, Joint University Libraries 
TEXAS F = 

Austin, University of Texas Library 
UTAH 

Salt Lake City, University of Utah Library 
WASHINGTON 

Seattle, University of Washington Library 
WISCONSIN 

Madison, University of Wisconsin Library 


NEW NUCLEAR DATA 


A summary of New Nuclear Data on Half- 
Lives, Radiations, Relative Isotopic Abundances, 
Nuclear Moments, Neutron Cross Sections, Re- 
action Energies, and Masses. 


The new nuclear data presented here have 
been prepared by the Nuclear Data Group which 
has been reorganized under the sponsorship of 
the National Research Council with the support 
and cooperation of the National Bureau of Stand- 
ards. 


National Research Council Group: K. Way, 
A. L. Hankins, R.’W. King, C. L. McGinnis, M. 
Wood. 


Leaders of groups in the laboratories which 
are assisting with the abstracting: G. Scharff- 
Goldhaber, Brookhaven National Laboratory; J. 
M. Hollander, University of California; C. S. 
Wu, Columbia University; P. Axel, University 
of Illinois; A. C. G. Mitchell, L. M. Langer, 
University of Indiana; J. R.Stehn, Knolls Atomic 
Power Laboratory; H. Pomerance, Oak Ridge 
National Laboratory; E. O. Wiig, R. W. Fink, 
University of Rochester; W. E. Meyerhof, Stan- 
ford University; L. Slack, Naval Research Lab- 
oratory. 


In this issue Nuclear Science Abstracts pre- 
sents its second annual cumulation of new nu- 
clear data. The material collected here is that 
which has appeared in the literature from about 
October 1952 to October 1953. The earlier 
parts have already been published in the quar- 
terly cumulations, 6B(March 31), 12B(June 30), 
and 18B(September 30). A complete list of jour- 
nals covered will be found on the following page. 

The quarterly lists will be continued in 1954 
with the new feature that each list will contain 
all previous 1954 data as well as the current 
quarter’s material. It willthen not be necessary 
to searchthrough previous quarterly collections 
in order to find all the 1954 results for a given 
nucleus. 

The data which are collected in the NSA lists 
are put on 3” x 5” cards as the papers are ab- 
stracted. A limited number of sets of these 
cards could be supplied promptly, possibly 
monthly, to laboratories or individuals on a 
cost basis, if the demand warrants. Those in- 
terested in subscribing for these cards, should 
write to the Nuclear Data Group, National Re- 
search Council, 2101 Constitution Avenue, N. W., 
Washington 25, D. C. 


ABBREVIATIONS 


| absorption measurement 
apy absorption of 8’s in coinci- 
dence with y’s 


ace- absorption of conversion 
electrons 
a coin measurement by placing ab- 


sorbers between counters 
in coincidence 

a total y-ray conversion co- 
efficient, Ne /Ny 


Ay Ay, y-ray conversion coefficient 
for electrons ejected from 
the K,L,,.. . shell 

Oy, O45... a to g.s., first excited state, 


-.. of residual nucleus 


b coefficient in angular cor- 
relation function, 
1 +b cos? 6 

B band spectra method 


Beyn measurement by detection of 
photoneutrons from Be 

By(6) angular correlation of p’s 
and y’s in coincidence 

Calc calculated value from ex- 
perimental work reported 
elsewhere 

cc.” & cloud chamber 

ce7 conversion electrons 

chem chemical separation of prod- 


uct following reaction 


F-K 
y(@,T) 


Y¥sPY, Ay Ny 


ic 
IT 


K/L 


NUCLEAR SCIENCE ABSTRACTS 


Compton electrons 

(1) deuteron, (2) descendant 
of, (3) days, when used as 
superscript 

angular distribution of pro- 
tons with respect to deu- 
teron beam 

measurement by detection of 
photoneutrons or photo- 
protons from deuterium 

average energy 

resonance energy 

energy of 8 ray, energy of y 
ra yee 

disintegration energy 

electrostatic analyzer 

electric dipole, electric 
quadrupole ,... 

electron capture 

electron capture from K, L 
shell 

fission, in abbreviations for 
methods of production or 
detection 

Fermi-Kurie 8 energy dis- 
tribution plot 

numbers of y’s as function of 
angle and temperature 


vy,BY, ay, or ny coincidences. 


(0.123 y) (0.246 y, 0.3257) 
means 0.123 y in coinci- 
dence with 0.246 y and 
0.325 y 

resonance half-width (the 
whole width at half-maxi- 
mum) 

Geiger-Miuller counter 

ground state } 

(1) nuclear induction mag- 
netic resonance method; 
(2) spin in units h/27. +or- 
signs after spin values 
denote even or odd parity 
of state in question 

ionization chamber 

isomeric transition 

quantum state of compound 
nucleus in a nuclear reac- 
tion. “I” is used to denote. 
the spin of the target nu- 
cleus, final nucleus 

aK / Oy, 

angular momentum of par- 
ticle absorbed into nucleus 

molecular or atomic beam 
resonance method 


M1,M2,... 


Ls 
osc 


p 
para 


parentheses 


pe 

pe 

ppl 
primes 


q 


quad res 


Q 


Ss 


s 
scin 
2 cryst scin s 


sl 
sl;ce_ 


T 1,72 


magnetic dipole, magnetic 
quadrupole... 

millibarns 

microwave method 

measurement by total re- 
flection of neutron beam 
from mirror surface 

mass spectrometer 

(1) magnetic moment in units 
of nuclear magnetons, (2) 
micron, 107* cm 

microseconds 

pile oscillator method 

(1) proton, (2) predecessor of 

paramagnetic resonance 
method 

parentheses are put around 
values which are given for 
identification purposes 

proportional counter 

photoelectrons 

photoplates or emulsions 

primes indicate inelastically 
scattered particles 

electric quadrupole moment 
in units of barns 

quadrupole resonance method 

reaction energy in Mev 

(1) spectrometer method, (2) 
seconds, when used as 
superscript 

atomic spectra measurement 

scintillation counter 

2-crystal scintillation spec- 
trometer 

lens spectrometer 

conversion electrons meas- 
ured in lens spectrometer 

strong 

180° spectrometer 

double focusing spectrometer 

cross section in barns 

cross section at resonance 
energy, Ep 

absorption cross section 

elastic scattering cross 
section 

inelastic scattering cross 
cross section 

scattering cross section 

total cross section 

triton, H® 

(1) isotopic spin; (2) tem- 
perature 

half life in units indicated 

half life of upper, lower state 
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Tap» Tee half life for double 8, double 
€ decay 

th thermal 

W,Vw weak, very weak 

% % of disintegrations 

t; relative numbers. When used 


in connection with y rays, 
relative numbers of pho- 
tons, not photons plus con- 


version electrons, are meant 


+,=— even, odd parity when used 
in connection with level 
properties 


Standard journal abbreviations are used. 


All energies are given in Mev and all cross 
sections in barns unless otherwise stated in the 
tabular material. 


MAGNETIC MOMENT STANDARDS 


In order to have a consistent basis for re- 
cording data on magnetic moments, results have 


u.(H') = 2.7934 nuclear magnetons 
This value has been adopted arbitrarily be- 
cause it is the one used as a base in the 
Table of H. L. Poss, The Properties of 
Atomic Nuclei, I. Spins, Magnetic Moments. 
(Revised, BNL-26 (T-10), (unclassified).) 
The values reported in the New Nuclear 
Data summaries are thus directly compar- 
able with those listed inthe survey of Poss. 


LIST OF JOURNALS 


Acta Phys. Acad. Sci. Hung. 1(1952); 2(1953); 3, 
No. 1(1953). 

Acta Phys. Austriaca 6, Nos. 2-4(1952); 7, 1-3 
(1953). 

Acta Phys. Polon. 11(1951-1953); 12, Nos. 1-2 
(1953). 

Anales real soc. espan. fis. y quim. 48, Nos. 
9-12(1952); 49, 1-8(1953). 

Ann. Phys. 7, May-Dec. (1952); 8, Jan.-June 
(1953). 

Ann. Physik 11(1952); 12, (1953). 

Arkiv Fysik 4, Nos. 5-6; 5(1952); 6, 1-4(1953). 

Australian J. Phys. 6, Nos. 1-2(1953). 

Australian J. Sci. Res. 5, Nos, 3-4(1952). 

Bull. Research Council Israel 1, Nos. 1-4 
(1951); 2, 1-3(1953). 

Can J. Chem. 30, Nos. 11-12(1952); 31, 1-9 
(1953). 

Can. J. Phys. 30, Nos. 5-6(1952); 31, 1-6(1953). 

Compt. rend. 235, Nos. 15-25(1952); 236; 237, 
1-13(1953). : 

Czechoslov. J. Phys. 1, Nos. 1-2(1952). 


been based on the following values and are with- 
out diamagnetic corrections. 


v(Na?)/v(H') = 0.26450 E.Bleuler, M. Gabriel, 
Helv. Phys. Acta 20, 
67(1947). yy 
F. Bloch, E. C. Levin- 
thal, M. E. Pachard, 
Phys. Rev. 72, 1125 
(1947). at 

v(B!)/v(H') = 0.320827 D. A. Anderson, Phys. 


Rev. 76, 434(1949). 


v(D)/v(H!) = 0.153506 


SURVEYED FOR NSA 7 


Doklady Akad. Nauk SSSR 83, Nos. 4-6; 84- 
86(1952); 87-89; 90, Nos. 1-5(1953). 
Experientia 8, Nos. 11-12(1952); 9, 1-9(1953). 
Helv. Phys. Acta 25, Nos. 5-7(1952); 26, 1-5 
(1953). 

Indian J. Phys. 26, Nos. 7-12(1952); 27, 1-3 
(1953). 

Izvest. Acad. Nauk. Ser. Fiz. SSSR 15, (1951); 
16, (1952). 

J. Am. Chem. Soc. 74, Nos. 20-24(1952); 75, 
1-18(1953). 

J. Chem. Phys. 20, Nos. 11-12(1952); 21, 1-9 
(1953). a 

J. de Chim. Phys. 49, Nos. 11-12(1952); 50, 
1-8(1953). 

J. Franklin Inst. 254, Nos. 5-6(1952); 255; 256, 
1-3(1953). 

J. Phys. Chem. 55(1951); 56(1952); 57, Nos. 
1-6(1953). 

J. Phys. radium 13, Nos. 5-12(1952); 14, 1-9 
(1953). 
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J. Phys. Soc., Japan 7, No. 6(1952); 8, 1-4 
(1953). 

J. Research Nat. Bur. Standards 49, Nos. 5-6 
(1952); 50; 51, 1-2(1953). 

Koninkl. Ned. Akad. Wetenschap. Ser. B 46-55 
(1946-1952); 56, Nos. 1-3(1953). 

Kgl. Danske Videnskab. Selskab, Mat-fys. 
Medd. 27, Nos. 7-16(1952); 28, 1 (1953). 

Nature 170, Nos. 4326-4339(1952); 171; 172, 
4366-4378(1953). 


Naturwiss. 39, Nos. 16-24(1952); 40, 1-17(1953). 


Nuovo Cim. 9, Nos, 11-12(1952); 10, 1-9(1953). 

Phil. Mag. 43, Nos. 343-347(1952); 44, 348-356 
(1953). 

Physica 18, Nos, 8-12(1952); 19, 1-8(1953). 

Phys. Rev. 88(1952); 89-91(1953). 


Proc. Phys. Soc., (London) 65A, Nos. 392-396 
(1952); 66A,.397-405(1953); 66B, 397-405 
(1953). 

Proc. Roy. Soc., (London) 215A(1952); 216A- 
219A(1953). 

Rev. fac. sci. univ. Istanbul 10-17(1945-1952); 
18, Nos. 1-3(1953). 

Rev. Mexicana Fis. 1(1952); 2, Nos. 1-3(1953). 

Sitzber. Akad. Wiss. Wien, Math-naturv. Kl. 
IIa 159(1950); 160(1951); 161, Nos. 1-6(1953). 

Trans. Chalmers Univ. Technol. Gothenburg ~ 
Nos. 1-130(1941-1953). 

Zhur. Eksptl’i Teoret. Fiz. 22, Nos. 2-6; 23, 
1-5(1952). = Be 
Z. Naturf. Ta, Nos. 9-12(1952); 8a, 1-8(1953). 

Z. Phys. 132, Nos. 4-5; 133(1952); 134; 135, 


1-4(1953). 
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u 0.857608 I He* 
u(D) /(H4)=0.307012192+0.000000015 tye 2 2 
T.FeWimett, Phys. Reve 91,499A(1953)- 
Capture Y H’ (n,¥) E,= th scin 

2.23 


No lower energy Y's observed 


A.e3racci, U.eFacchini, AeMalvicini, Phys. Rev. 90, 
162(1953); Nuovo Cime 10,949(1953). 


B- 0.0180 log ft=3.006 s 
Neutrino mass <0.250 kev 
F-K plot straight down to 5.5 kev 


L.eMeLanger, ReDeMoffat, Phys. Rev. 88, 169A and 
689(1952). He 


I 1/2 M 
GeWeinrich, V.W.Hughes, Phys. Rev- 90,377A(1953)~ 
H(pyn)He® £, = 1 to 5 


Broad max. at “% long counter 


p,n(@) indicates 1=1 predominant 
H.BeWillard, J.«KeBair, U.D.Kington, Phys. Rev. 
90,865(1953). 


Capture y H (psy) Eo= 0+80 
20.3 scin 
JU.»B.Warren, G.M.Griffiths, Phys. Rev. 92, lLO84A 
(1953). 
H? (Dy) E,=1 to 5.2 
No resonance for production of*20-Mev Y's 
yield curve flattens at E,~“S.5 scin 


HeBeWillard, U«KeBairy JeDeKington, Phys. Rev. 90, 
865, (1953).- 


H® (Dyy) E> 1 to 4.3 


No resonance for production of ~20-Mev y's 
y yield curve still rising at Eo 4.3 


JsE.Perry, Ure S.J»Bame, Ure, Phys. Rev. 90,380A 
(1953). 


H®(pyy) E,= 3 to 7.3 


No resonance for production of ~20-Mev y's 2 
y yield curve still rising at EB 763 


R.W.Birge, Jedungerman, UCRL-2109(1953)- 


H® (dyn) E,= 0-20 ppl 
No level between 1 and 13 Mev (o/o, | ,<9.015) 
L.Rosen, Nucleontcs 11, No. 8,38(1953). 


He? (d, p) E,=10.2 ppl 
No level below 20.9 Mev (do/dQ for excited 
state <0.2 mb/sterad. at 90° lab.) 


UeCeAllred, Phys. Revs 84, 695(1951). 
He* (p,p') E =32 pe 


No level below 23.3 Mev (do/dQ for low 
energy p group <0.1 mb/sterad. at 45° c.m) 


J+Benveniste, B.Cork, Phys. Reve 89, 422(1953). 


Levels H? (He, p) By. =0-30 scin 
gS. group observed at E, = 9.05 


No other p group found 


WeMeGOod, WeE-Kunz, Ce«DeMOak, ORNL=1415 (1952). 


Levels He" (n,n) He* BE, =4.14 ic 
ny He* @) ZeSe ) 
3/2 
1.76 Pio 


PeHuber, E-Baldinger, Helv. Phys. Acta 25, 435 
(1952). 


Levels L1” (d,a) Ej = 0.98 ppl 
8. b= 0.3 
206) lest. B 


P.Cler, Jededung, Compt. rend. 236,1252(1953). 
Level H3 (dyn)He* E=0.01 to 1.73 pc 
16.65 J=8/2 + 

Ome L +0.1 for Ey = 0-109 


UePeConner, TeWeBonner, JUeR«Smith, Phys. Rev. 
88, 468(1952). 


Level H? (d,n) He* BE, =0.015 to 0.125 
16.64 
oOo =4,.95 for Ey =0.107 
max 


Eede Stovall, Ure, WeReArnold, UsAsPhillips, GeAe 
Sawyer, UeLeTuck, Phys» Rev» 88, 1§9A(1952). 


Level H? (t,n) He* E, =0.08 to 1.2 
t,yn(@) 16.65 J=3/2 + long counter 
=4.9+0.5 for E, = 0.165 


omax 


H.VeArgo, ReFeTaschek, H«M-Agnew, A«Hemmendinger, 
WeTeLeland, Physe ReVe 87, 612(1952). 


T 0.83 pe 
Lio (n,p) Li? (n,d) Be (n,a) 


M.E-Battat, FeleRibe, Phys. Rev. 88, 159A 
(1952); 88, 156(1952). 


ui 


Lié 


Li 


Level Be? (p,ay) 
Y 3.57 Mi 


RedeMackin, Ure, PhySs Reve 92, 1084A(1953).- 
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T 0.845 Be? (n,a) 


G.Vendryes, Anne Physe 7, 655(1952).. 


(5) (L18 ) (@), Li time of flight spectra, 
suggest (-neutrino angular correlation of 
tensor interaction 

UeSeAllen, WeKeventschke, PhySe Reve 89,902A 
(1953) 

(6) (L1°) (@) indicates tensor predominates 
over axial vector interaction Noy(<3%) 


BeM.eRuStad, SeleRuby, PhySe ReVe 89,880 (1953). 


Level He5(d,p)He* £,=0.26 to 3.6 
16.80 J =3/2+ scin 
Onay® 0-90 for E,= 0-43 


JoL-Yarnell, ReHeLovberg, W.ReStratton, Phys. Reve 
90,292(1953). 


Level He? (d,p) He" E,=0.19 to 1.60 pc 
16.78 8 J=3/2+ 
Oa, 70-69 for E, =0.400 


TeWeBonner, JeP.Conner, AeBeLillie, Phys. Rev 
88, 473(1952). 


E,= 26565 Ss pe 
e* spectrum 


No 3.58 level by Li8(d,d")  E,=7-70 9 s77 
3.58 level was observed by L1° (p,p’) 


C.P.Browne, C.eKeBockelman, WeW.Buecnner, 
A.Sperduto, Phys. Reve 90,340A(1953)- 


No reaction L1° (y,d) He® 
o <~6x10-%for E =2.76,~7, 17.6 
Isotopic spin forb {dden* 


*a.Bamba, V.«Wataghin, Nuovo Cim. 10, 174(1953). 
E.W.Titterton, T.A.Brinkley, Proc. Phys. Soc. 
65A, 1052(1942). 


No reaction  11°(y,da) Het pe 
ox8.6 x 10°3 for E\= 2.62 enriched 11° 


Padensen, K-GI8, ZeNaturf. 84, 137(1953).- 


Level i1° (4, p) Be? (da) s 


0.477 


E»ReCollins, C.DsMcKenzie, C.eAeRamm, Proc. Roy. 
Soce 216A, 242(1953). 


Level _ 118 (yp) . 
ay, 0.4774 + 0.020 sl pe~ 
Values with Doppler correction 


R.G.Thomas, T.Lauritsen, Phys. Rev. 88,969(1952)- 


Level Be® (d, cry) 
ay(G@) (0.478) I = 1/2 


R.GeUebergang, NeWeTanner, Australian J. Scie Rese 
6A, 53(1953)~ 


E,= 0-40 scin 


Li 


Li8 


Levels BY? (n,a) E, =th pe 
5.8 ZeSe 
94.2t (0.478) 

t Relative cross sections 


U.s.HeHauser, Z. Naturf. 7a, 781(1952). 


Level L1° (4, py) 
py (9) (0.478) I=1/2 


AeJeSalmon, E«Kelnall, Proce Phys. Soc. 66A, 
297(1953).- 


Ey = 0.41 


Levels Be? (d,a) s 
E, = 0.47 Ey = 1.0 

eS 100+ 100* 

(0.478) 100+ 70* 

4.62 zor 100+ 


w continuum observed from 4.62 level 
Relative ylelds at 90° 


ReWeGelinas, S.SeHanna, Physe Reve 89, 483(1953). 


Level Li° (n, t) He* 
n,t (9) (7.4) J=5/2 


W-eO0.Solano, JeHeRoberts, Phys. Rev. 89, 892A 
(1953). 


E, =0.27 ppl 


Levels Li’ ¢y,t)He*  Ey=6.13 ppl 
Y,a(8) suggests 3/2 +, 1/2 ~ interference 
o=2.7x107? 


HeNabholz, P.Stoll, HeWaffler, Helv. Phys. Acta 
25, 701(1952). 


Resonances L17 (y, t) He* Ry < 16 ppl 
95.25 o=~0.02 mb 
7.25 o= 0.23 mb 


9.25 o=%0.02 mb 


P.Stoll, Me Wachter, Nuovo Cim.e 10,347(1953). 


Li’(y,t)He* BY < 24 ppl 
9.3 7 Walhry 
16.7? 23.5? 
No structure resolved for Li’ (y,p)He® 


Resonances 


E.W.Titterton, TeAeBrinkley, Proce Phys» Soc. 664, 
194 (1983). 


L1” (yn) n yield 
Yield curve analyzed into straight line 
segments 
Breaks at Es 9.6, 10.8, 12.4, 14, 17.5 


K.Goldemberg, L.Katz, Phys. Reve 92, 852A(1953)- 


Li8(n,t)He* E =0.2 to 0.€ 
n,t(@) shows = 0 and 1 predominant ppl 


LeE.Darlington, UJseHaugsnes, Hs«MeMann, UJeHeRoberts 
PhySs Reve 89,892A; 90,1049 (1953). 


T 0.875 L1(0.6-Mev d) 
P.«Bretonneau, Compt. rend. 236, 913(1953). 


ch 0.898 L1(0.53-Mev 4) 
(12.58) (1.62) @) not isotropic 


No 4.9¥ (<0.8% of 118 decays) 
O.S.Bunbury, PhysSe R@Vve 90,1121(1953). 


NEW NUCLEAR DATA 


Li! (d,p) scin 


(12.58) (1.52) @) not isotropic 


C-M-Class, S.S.Hanna, Phys. Revs 89,877(1953)- 


A” and 2 a's found in / meson star 
Ex ~8, E,(total) =4.4 indicate decay of 
Li’ via 6.8 level of Be? 


WeFeFry, Phys. Rev. 89, 325(1953). 


7T (metal) 53.619 
Counted for 5 months 
T dependent on chemical state 


Li(8.5-Mev p) 
differential ic 


JUeJeKraushaar, E.D.Wilson, KeTeBalnbridge, Phys. 
ReVe 90, 610 (1953). 


Level 116 (d,n)* Bl p,a)** sl per 
Y 0.4289" + 0.0020 Ey= 1.5 
0.4285 + 0.0018 B= 14 


Values with Doppler correction 


R.G.Thomas, T.Lauritsen, Phys. Revs 88,969(1952)- 


Level BY’ (De) EB, =3.333,1.460 EA 


0.429 + 0.003 


0-S.Craig, DeJeDonahue, KeWeJones, Phys. Rev. 
88, 808 (1952). 


Level Li(d,n) Ey= 0.93 ppl 
1.81? 
Can also be interpreted as 13.4 level in Be® 


UsCatald, J-Aguilos, F.eBusquet, Anales, real, soc. 
espan. fis. y quim 4¥9A, 131(1953).- 


Li! (pyn) 
4.6 
Tia) | 


DeMsThomson, Phys. Reve 88, 95411952). 


Levels E, = 18.3 ppl 


Lt’ (pyn) EA 
Threshold 1.8816+0.0010 
L1’ (p,n) thresh/Mg?* (p, py) thresh=1.3737+0.0005 


KeWevones, MeTeMcEIlistrem, ReA.sDouglas, HeTe 
Richards, PhySe Reve 91, 482A (1953)- 


No reaction observed for He(a,n) 
igi<7 x 10-" for E,=39 (threshold = 38) 
Consistent with odd parity for gs. 


DeWalker, WeTeLink, WelsB.Smith, Proc. Phys. 
Soc. 65A, 861(1952). 


T <5xlo7tts 
From analysis of 38 4a-stars 


016 (<27-Mev -y) 


CoHe Millar, AeGeWeCameron, CanedePhySe 31, 723 
(1953). 


Be? (d, t) ppl 
gS. 
d,t (6) for Ey = 0.295,0.40,0.45,0.52,0.62 


Dededvong, PeMsEndt, LedeGeSimons, Physica 18, 
676 (1952). 


Level 


4 


Be® 
4 


7 
Levels Be? (d,t) E,=1.0 3 
+ d 
3.5 BeSe 
ist (2.9) 


tRelative ylelds at 90° 


ReWeGelinas, SsS.sHanna, Phys. Reve 89, 483(1953). 


Levels B2° (d,a) E, = 0.59,0.78,1.07° 
g.8 ic 
2.9 I=2* 


“From fit of theoretical curve to a energy 
spectrum 


Only two a peaks at E,~i2,~9 


P.BeTreacy, Phils Mage 44, 325(1953). 


Li6 (He3,p) £ 
EeSe 
3.2 
Only two peaks at E, =14.6, 12.0 


Levels 0.72 scin 


Hees 


WeMeGood, WeEeKunz, C.DsMoak, ORNL=1415(1952). 


Level 118 (He®, p) Eye} = 0672 
2.9 P41 scin 
No other level observed below 11 Mev 


W.eE.Kunz, C.D.«Moak, W.D.Good, Phys. Reve 91, 676 
(1953). 


Levels Li! (d,n) E,=0.68 ppl 
pO das AUS] 
2.9 5.0 


*seen for small angles only 
d,n(@) shows both stripping and compound 
nucleus formation 


BeTrumpy, T.eGrotdal, A.Graue, Nature 170, 1118 
(1952). 


Levels L17 (dyn) E,= 0.93 ppl 
1.52 5.0 12.3 
72 7.5 12.8 
2.8 9.6 13.4" 
$.5) 5 1010.6 re) 
sO. mand Zs 


* 
Can also be interpréted as 1.81 level in Be! 


U.Catala, JeAguilor, F.Busquets, Anales real soc. 
espat. fis. y quim. 49A, 131 (1953). 


Levels B+! (y, t) E,=17.6 ppl 
2.9 T= 1.8 
3.4+0.2 [et= .0%8 
4.05? 


O.Rochat, P.Stoll, Helv. Phys. Acta 25, 45111952). 


Levels B?° ¢y,d) Bt ¢ at} 
2.2 4.0 E31 ppl 
2.9 4.9 ; 
3.4 6.8 


All a emitting levels 


PsErdos, P.Scherrer, Pe Stoll, Helv. PhysSe Acta 
26, 207 (1953). 


NUCLEAR SCIENCE 


Levels Bt} (p,a) ONS 0.163 
Zee 4.0 ppl, pe 
2.9 4.9 
3.4 


HeGldttii, PeStoll, Helv. Phys. Acta 26, 428 
(1953). 


B?° (dya) 
2.87 [= 0.9 
4.1? 
~.0 
7510 
9.6? 
All a emitting levels 


Levels 


BY° (d,30) < 5% 


PeCuer, JeJedung, Compt. rend. 236, 2401 (1953). 


Levels c*? (y,a) 
YONG) 2h sess 
aa(@) 10¢ (3-16) 


1ef 16.4? 
5s6t 16.8 J=et T<o.3 =1 
20t 17.6 J=(gor4yt I<0.3 T=1 


y/a<0.25 for 16.8 and 17.6 levels 
Initial a's from > 25-Mev levels in c?? 


JeJeWilkins, FeK.eGoward, Proce Physe Soc. 66A,661 
(1953) « 


Levels 


See tt, DeLeLivesey, C.L.Smith, Proc. Phys. Soc. 


66A, 689 (1953). 


Li’ (psy) EA 
Resonance 0.4415+0.0005 I = 0.0122 
Level 17.628 


SeE.sHunt, Proce Phys. Soc. 65A, 982 (1952). 


Level Li’ (pyp) L1” 


E,= 0.36 to 1.4 
p»p (9) (17.63) J= 1+ 


W.D-Warters, W.eA.Fowler, C.C.Lauritsen, Phys. Rev. 
OL, SLT T9530 « 


Level L1” (py) E,= 1.050 
ay (18.14) scin 
Hard and soft y's resonant at E,= 1.050 


A-AsKraus, Phys. Revs 92, 1085A (1953). 


p»2(8) Li’ (p,a) He* 


E., = 0-06 to 0.90 
is =1 and 3 


FeHirst, Australian J. Scis Rese 4A, 284(1951); 
5A, §70(1952). 


Levels Be (py p’) Eo =31.5 scin 
2.5 11.6 
6.8 


R.Britten, Phys. Reve 88, 283(1952). 


B+ (d,an)Be® Ey= 0.425 scin 
n's observed, assigned to 2.4 level of Be? 


GeA-Dissanaike, JeOeNewton, Proce Phys. Soc. 
65A, 675(1952). 


ABSTRACTS 


pe!0 
4 6 


Levels Be? (dyp) Ey = 14-3 
d,p(@)- GeSe b= 
(3.37) ce 1 


C.FeBlack, Phys. Rev. 90, 381A(1953)- 


Levels Be? (dsp) Ey = 3.6 ic 
d,p (4) ZoSe La 
(3.37) 1 =4 


HeW.Fulbright, JeA.eBrunner, DeAsBromley, LeMe 
Goldman, Phys. Rev. 88, 700(1952). 


Level Be (d,p) ppl 


Ze Se 
d,p(@) for E,=0.295, 0-40, 0445, 0-52, 0.62 


Dedevong, P.sM.Endt, LsJ.G.-Simons, Physica 18,676, 
(1952);18, 407(1952). 


Level Be (d,p) 
4 (3.38) E1 or E2 


ReGeThomas, TeLauritsen, Phys. Rev. 88, 969(1952). 


By = 162 
+ 
e spectrum 


Be (dy p) 
No states between g.S. and 3.37 level 


Levels Ey=3-49 ppl 


F.Ajzenberg, Phys. Rev. 88, 298(1952). 


Capture Y's Be’ (ny) pairs 
est 3.41 
mt 6.81 


No 6.3yY observed 
+Photons per 100 n captures 


GeA.Bartholomew, B.B.-Kinsey, Can. Js Phys. 31, 
49 (1953). 


Level Be? (psn) E,= 6.59 ppl 
2.37 


FeAjzenberg, C.M.Braams, WeWeBuechner, PhySe ReVe 
91,674; 91, 463A (1953). 


Ke 1.80114" I 
1.80082** 
*v (B)°) /v(D) = 0.700085 + 0.00007 
**y (B19) /v (Rb®5) = 1.11282 +0.00005 
Na,B, Oy» D, Os RbdCl 
Y.Ting, DeWilliams, Phys. Reve 89, 595(1953). 


Ja} 0.099 


HeG.Dehmelt , 7~Phys. 134,642(1953) ;133,528(1952)- 


B (CH, ) jauad res 


No 1.74 level by B?° (d,ar) Ey = 69 s7 
1.74 level was observed by B ° psp’) 


C.K.Bockelman, C.P.Browne, A.Sperduto, 
W.W.Buechner, Phys. Rev. 90,340A(1953). 


Be? (dyn) E,< 1  scin 


YY 
(1.02y) (0.72y) (14437) 2-87Y) (0.72y) 


S+M.Shafroth, S.S.sHanna, Phys. Revs 91,483A(1953). 


NEW NUCLEAR DATA 


Levels Be? (dyn) "£470.60 ppl pe 
130 ges. = 200t_-—S 220 Pe. 
360t =: 7 6ot 2.85 
25t 1.75  170t 3.64 


t rel o at 90° 
AwJeDyer, JeReBird, Australian Je Phys. 6,45 


(1953). gil 
5 6 
Levels Be (d,n) Ey= 3.39 ppl 
d,n(@) eS. 1 5.58 
0.72 ‘ 1 5:93 
1.75 Nes eM GaEZ 
Zab Lo 16338 ie 2 
3.53 ve 1 6.58 
4.78 6.77 
double 5.j4 1 = 0 


Possible levels at 5437, 572 


F.Ajzenberg, Phys. Rev» 88, 298(1953); 87, 205A 
(1952); 82, 43(1951). 


Level B*° (DyD’) E, 
0.719 +0.0018 
Level value indicates 7(0.718y) > 10713° 
No other levels for Eo S42 


=2.191 EA 


D-S-Craig, DedsDonahue, KeWeJones, PhySe Reve 
88, 808(1952). 


Level B(n,n'y) E 
Me 0.717 


89, 908A(1953). 


scin 


R.eB.Day, Physe Rev. 


Be® (dyn) 


(3.58) L= v 


L.L.Green, U.P.Scanlon, J«C.Willmott, Phil. Mag. 
44, 919 (1953). 


Levels 


B= 0.86 ppl 
d,n(@) 


Capture y's 118 (ayy) EX 1.5  scin 
4.75 level I= 1+ 
100t = 402 
5.162 level Peeet T= 17 
70+ 2.99 
25+ 4.49 
5t 5.25 


Level at 5.11 not observed; suggest J = 2- 
tTransitions relative to sum of all trans- 
itions from initial level 


D-H.Wilkinson, G.eA.sJones, Phys. Rev. 91, 1575 
(1953); 90, 722 (1953). 


Capture y's Be” (py) scin 
7.48 level E = 0.998 
p pi2 
26+ 0.41 26T 1.4 Ro lh 
228+ 0.72 7.5 
64t 1.02 - 
7.58 level Eo 1.087 
106 0.71 1% ~2 
<St 1.4 96F 6.8 
No 0.41y (<0.8+) No 1.02y (<St) No 7.56y 


W.FeHornyak, TeCocry, PhysSe Reve 91,463A (1953); 
verbal reporte 


E = 2.565 


Be® (pyy) : 


Y 8.1 
(8.ty of Bl) /(3.57%y of 116) = 0.001 


ReJsMackin, Ure Phys. Reve 92, 1084A(1953)- 


q +0.047 


HeGeDehmelt, Z+Physs 134,642(1953); 133,528(1952) 


B(CH;), quad res 


Levels Li! (ayy) 
i ie 
2.14 1/24 8.9 Bye + 
4.46 5/2 + 9.19 7/2 + 
5.03 1/2+ 9.28 5/2 = 
6.81 3/2 + 


*rrom y intensities, a,y(@), and yy(@) 


GeAsedJonesy DeHeWilkinson. Physe Reve 88, 423 
(1952). 


d,p(é@) B(dyp) E,=0-29 ppl 
Graphs for g.S., 2.14, 4.46, and 5.03 levels 


P.M.Endt, CeHeParis, H.eMeJongerius, FeP.G.Valekx, 
Physica 18, 423(1952). 


Levels cl} (a,ay) Ey = 48 
y's 4.50 pair s 
4,96 


ReP.Bent, TeWeBonner, ReFeSipple, Phys. Reve 91, 
472A(1953); verbal report. 


Levels B° (dy) Hy=4025 tO 8.52 
7.99 9.19 srr 
8.57 9.28 
8.93 10.32 double? 


M.MeEIkind, A.Sperduto, Physe Reve 91,463A 
(1953); verbal report. 


Be? (dyn)BI° sik 
~16.7 J = 3/2t 
“16.7 J = 5/2- 


Levels 
d,n(@) 


UeSePruitt, SeSeHannay C.DeSwartz, PhySe Reve 91 
463A (1953). 


Be?(d,t)Be® E,=1.3 ppl 
d,t(@) shows forward peaking suggesting 
pick-up 


P.Cuer, JedJedung, Phys. ReVs 89, 1151(1953). 


Be? (d,t)Be® Be? (d,p)Be>° 
o's equal for E, <0.40 ppl 


Dedevong, PeM-Endt, LedJ«GeSimons, Physica 18, 
676(1952). 


T 0.0228 


P.Bretonneauy Compt. rend. 236, 913(1953). 


B(0.6-Mev d) 


Levels B? (a, p) Ey=4+25 to 8.52 
0.95 2.72 sn 
1.67 3.38 
2.62 


M.M.Elkind, A. Sperduto, Phys» Revo 91,463A(1953} 
verbal report. 


NUCLEAR SCIENCE ABSTRACTS 


Bt 2.14001 


B(18-Mev p)chem; a 
Y 100t 0.72:« 7 <2x1077$ By scin 
STAT 1.03 


No 1.43y (<0.21t) No 2.15y (<0.0z4t) 
Conclude Ba to 1.75 level is 0+— 50+ 
+Photons per disintegration 


R.Sherr, J«B.Gerhart, Phys. Rev. 91, 909 (1953)- 
T 20.25" c? (g0-Mev p) scin 


WeMsMartin, SeWeBreckon, Cans ue PhySe 30, 643 
(1952). 


T 20.74" C(21=Mev He?) 


DeNeKundu, TeW.eDonaven, MeL.«Pool, U.eK.eLong, Phys 
Rev. 89, 1200(1953); Physica 18, 1304(1952). 


Levels B21 (d,n) Ey =8<1 ppl 
BoS. pee fal 
(4.43) t= 


WeMeGibson, Phils Mage 44,.297(1953). 


Level ce (nyn'y) E, =5.5 
WY 4.45 scin 
ReBeDay, PhySe Reve 89, 908A(1953). 

if) 
Level Cc“ (Dsp’y) E, =7,1 scin 
Dsy(@) (4.43) I=2 


H.E«Gove, NeS.eWall, Can J. Phys. 31, 189(1953). 


Level nw? (p,ary) 


ED= 0.429, s 
D»y (6); Psa (8) 


0.890,1.210 


(4.43) i=) et 


AwAsKraus, Ure, AeP.French, WeA.Fowler, C.C.Lauritsen, 
Phys. Revs 89,299(1953)- 


Level N25 (p,ay) E,= 1.6 
4.443 + 0.020 SI Cpt 
Value with Doppler correction. Use of 
-13s 


correction implies 7 < 3x10 


R.«G.Thomas, T.Lauritsen,Phys. Rev. 88,969(1952). 


y's Be? (a, ny) 
Shar sel's 
100f (4.43) 


No 7.6y (< 0.04T) 


L.eE.Beghian, HeHeHalban, T.sHusain, L.G-Sanders, 
Phys» Reve 90,1129(1953).- 


n44 (d,a) 


100+ (4.43) 
6¢ 7.68+0.03 
No other level below 9.2 Mev (<1f) 


Levels 


F.Hoyle, D.N.F.Dunbar, W.A.Wenzel, W.Whaling, Physe 
Rev» 92, 1095A(1953)+ 


Levels C(Psp’) E, =31.5 scin 
4.3 7 9.5 
7.5 ? 11-17 unresolved group 


ReBritten, Phys. Rev. 88, 283(1952). 


6 


cl2 
6 


c+2 (n,na)Be®g.s. 
9.7 eS 1.8 


JsDeJackson, D.l.Wanklyn, Phys. Rev. 90,381A(1953)- 


Level E, ~25 cc 


B12 (p,-y)c22 EA 
Resonance 0.1638+0.0002 I = 0.0073 
Level 16.099 absolute measurement 


SeEsHunt, WeMeJones, PhySs Reve. 89,1283 (1953). 


Levels B!1(p,a)Be® E,= 0+13 to 0.28 
Psa (0) (16.10) J = 2+ pe 
(16.57) ave 


P,a(O,E ) shows interference between 16.10 and 
higher level 


D.«M.Thomson, A.V.Cohen, A-P.French, G.W.Hutchinson, 
Proce Physe Soc. 65A, 745(1952)- 


Levels B+! (p,y) E,= 0.15 t00.5 
(f6010)= J =1er 
(16.57) -? 
(17.22) -? 


“p,16y(@,E_) has cos?@ term not r(E,) 

Dy 12y (@5E,) has cos @ term f(E_) 
showing interference between 16.10 level and 
higher level a,G-M 


H.Glattli, P.Stoll, Helv. Phys. Acta 25, 455 (1952). 


Levels B11 (p,y) E,= 0.260161 
(16.10) (J = 2t) 
(16.57) -? 
(17.22) -? 


Dy 12y (04, ) has cos @ term f(E,) 
showing interference between 16.10 level and 
one or both higher levels scin 


GeL.eJenkins, L.W.Cochran, B.D.Kern, T.MeHahn, Phys. 
Reve 91, 915; 91, 210A(1953). 


Levels B11 (p,y) E,= 066 to2.8 
(16.57) J=e2- 
(17.22) J = (2+) 
17.8 


18.3 J = et 
psy (@,E,) for 12 and 16 y's 


H.E.Gove, E.B.Paul, Phys. Revs 91, 463A(1953)5 
verbal report. 


Levels pit (Dey) sein 
<6/150¢ 16.10 JS = 2+ (T= 0.006) 
€2/48 ¢ 16.58 J = 2- T= 0.33 
35 /10- p= 7 226 ee T= 1.27 

t ol (pyy)c*7@.8.] ol (pyy)c*? 4.4 level] in pd 

Level 2ok 

16.10 4.45 11.6(M1) ~16(E2) 
16.58 4.44 12.0(f1) ~I6.4(M2) 
17.22 


4.45 12.7(£1) ~16.9(B1) 


T.eHuus, ReB.Day, Phys. Revs 91,599(1953).- 


cl2 


NEW NUCLEAR DATA 


Levels B1 (p,a)Be® E,= 04to2z s cl2 
€0.2/600 16.58 J=2 L=0.3 ats 
Of te6f, 0 17222.. da=,1- 8a 
+ o[ (pya)Be®g.s.] /o[ (D,a) Be®~3 level] in mb 
0.Beckman, T-Huus, EC. zupantiz, PhySe Reve 91,606 
(1953). 
Levels B11 (p,a)Be® E,=0.4 to 28s 
Yieldt Level J_ i 
35.4/0.04 16.57 2- 0.25 
8.8/1.0 17.22 or 1.20 
2.5/1.4 17.8 0+? 0.15 
110.5/2.6 18.3 0.30 
+Relative yield (Be®s-Mev level) /(Be®g.s)a's i 
E.5.Paul, ReL.Clarke, Phys. Revs 91,463A (1953). oe 


Level Bt (p,pry)B! E£ = 2.5 to 3.0 
18.391>p’ + 2.13y scin 
T.Huus, R.«B.Day, Phys. Reve 91,599(1953)- 
Levels C12 (+, 3a) E. <70 ppl 
18 others ? 310 stars 
29 
WeKeDawson, C.B-Bigham, Can. Js Phys. 31, 167 
(1953). 
Levels ci? (-y, 3a) E,< 70 ppl 
40¢ 12.7 .110¢ =19.5 
35f¢_ . 13.8 35+ 20.7 
115¢ 15.0 130+ 21.9 
110 15.9 30t 23.2 
125+ =—+16.8 230+ 24.3 
190 17.3 130¢ 25.4 
330¢ 18.3 «= 270F- Ss 26.5 


130¢ 18.9 st 29.4 


FeK.Goward, JsdeWilkins, Proc. Royse Soc. 217A 
(1953); Proce Phys. Soce 65A,671(1952). 


016 (y,4a) C1? (y,3a) C2? (n,n'3a) 

Levels in 0'5,c12,Be® connected by a emission 

ee Bee ppl 

20-24 9.6 ZeSe 

20-24 11.3 ZS. 

20-24 12 SB 

= 15-19 ~@ 

—_ ss>>25 M17 , 

2 —— 4.3 olb+2pe8? 


28-30 16 6? 


E,<e6 to 32 


D«L.Livesey, Ce L.Smith, Proc. Phys. Soc. 66A,689 
(1953). : 

12 (y,a) Be® =17.6 ppl 
o(Be® gee) /o (Be? ~S-Mev level) =0.025 (cf 01) 


H.-Nabholz, PeStoll, HeWaffler, Helv. Phys. Acta 
25, 701(1952). 


c?? (y,a)Be® 7 ppl 
o (Be®g.s.) /o (Be®~S-Mev level) = ~ 0.09 


CeHeMillar, A.GeCameron, Cane Js Phys. 31,723 
(1953). 


016 (-y, 4a) EX 48 ppl 
Reaction proceeds 90% via 16-Mev Cl? level 
for E> 25 


CeAsHsiao, VeL.Telegdi, PhySs Revs 90,494;91,473A 
(1953). 


ct® (y,n) n yleld 
Yield curve analyzed into straight line 
segments 
Breaks at B= 19.3, 1967, 2001, 2005, 2007, 
21.1, 21.6, 22.4, 22.8 


L.Katz, J.«Goldemberg, Phys. Reve 92, 852A(1953)- 


Levels 12 (d,p) Ey=7-86 = ppl 
d,p(0) ZeSe Lat o = 0.09 
(3.09) 3,50 o = 0012 


Ue catala, F.eSenent, Us Casanova, Anales real 


sOce espan. fise y quime49A,91(1953). 


Level C (dsp) Ey= 1.5 
sy 3.082 + 0.007 sl pe~ 
E1 e+ spectrum 
Value with Doppler correction. Use of 
<1 3.5 


correction implies 7 < 3x10 


R.G-eThomas, T.Lauritsen, Phys.s Revs» 88, 969(1953)+ 


C(dyp) 


BeKoudijs, PeMeEndt, UseMevan derHart, PedeWe 
Palmer, Physica 18, 415(1952). 


d,p(@) graph E, = 0-37 ppl 


C13 (pyp') E =8 s 
3.69 


UeCeArthur, AsJsAllen, ReSsBender, HeJsHausman, 
CeUeMcDole, Phys» Reve 88, 1291(1952). 


Level 


Capture y's C+? (n,y) pair s 
sot 3.68 
7ot 4.95 


No 3.9y observed (<eT) 
+ photons per 100 n captures 


GeA-sBartholomew, B.«B.Kinsey, Cane Js Phys. 31, 
49 (1953). 


ct? (ny) 
4.949 + 0.006 
B.BeKinsey, GeA.Bartholomew, Cane Us PhySe 31,537 
(1953). 


Capture y pair s 


B20 (, p) E = 1.54 
Pp group to 3.68, 3.89 but not 3.08 level 
No 0.7 level (<0.5% of gs.) 


G.Manning, B.Singh, Proc. Phys. Soc. 66A, 842 
(1953)- 
Levels ci2(n,n)cl? —s«E, = 2.6 to 4.15 
nyn(@) 7.67 dy, 

7.75 Sy 
Rise ino, at E. =3.6 not resonance 


PeHuber, E.«Baldinger, R-«Budde, Helv. Physe Acta 
25, 444(1952). 


cl4 


y!3 


nit 
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ql2 (Ny n) cl2 


(8.20) 4, 


A.E.«Remund, ReRicamo, Helve Physe Acta 25, 447 
(1952). 


Level 
n,n(@) 


E,= 3.62 scin 


Levels Be? (aytry) C1? £€3.0 scin 
E 
Je 
11.98 1.90 


w12.50 2.65 


FeleTalbott, NePsHeydenburg, Phys. Rev. 90,186 
(1953). 


F-Kplot linear to 25 kev s 


C-S.Wu, AsSchwarzschild, Phys. Reve 91,483A(1954 


F-K plot concave toward energy axis below 
50 kev although $35 and Pm!+7 plots linear 
to 10 kev 


uU.eP.Mize, D.L.Zaffarano, Phys.» Revs 91,210A(1953)- 


C13 (dy) Eyate8 
No4.1 pair emitting level found 


pair s 


R.D.-Bent, TeWeBonnery, R-FeSipple, Phys. Rev. 91, 
472A (1953). 


Level c+3 (d,p) 
y 6.110 + 0.030 
Value without Doppler correction 


Ey= 1.4 
Siicpt 


R.GeThomas, T.Lauritsen, Phys» Revs 88,969(1953). 
Level C13 (dyp) 


dy p (9) (602) t= 0 


R.eE.Benenson, Phys. Reve 90,420 (1953). 


E,= 4.06 ppl 


13 (d,p) 


B.Koudijs, PsMeEndt, JeM. vander Hart, P.sd.We 
Palmer, Physica 18, 415(1962). 


d,p(@) graph E,=0-37 ppl 


i 10.05” C(0.456-Mev p) 


U.eL.W.eChurchill, W.sM.Jones, S.E.Hunt, Nature 172, 
460 (1953). 


c12 (p,y)nt3 EA 
Resonance 0.4568+0.0005 [= 0.040 
Level 2.367 absolute measurement 


S»E.Hunt, WeMeJones, Phys. Rev. 89, 1283 (1953)- 


0.40370 I 
v(N2*) /v (Rb85) = 0.74837 + 0.00004 
HNO,» RbC1 


YeTing, DeWilliams, Phys. Rev. 89, 595(1953). 


Levels c3 (dyn) E,= 3-89 ppl 
dyn (6) aglts 
e 2 oe 
* 3.85 1 
4.80 0 


7 


yi4 
i/ 


= 
4.97 ag 
Sa) 0? 
5.76 
6.1 
6.23 
6.43 
7.00 i? 
100s OF 
8.08 


ReE.eBenensony Physe Reve 90,420 (1953)- 


No 2.31 level by N(d,d) Ey = 6.98 s7 
2.31 level was observed by N(p»p) 


C.K.Bockelmann, C.P.Browne, A.Sperduto, 
W.eW.Buechner, Physs Reve 90,340A(1953)- 


Levels nt" (a,a") Eg= 2162 a 
4.10 7.03 
5.22 7.95 
5.72 8.64 
6.01 9.23 


2.31 level not observed (isotopic spin for- 
bidden) 


B.M.eCarmichael, M.B.eSampson, O.«EsJvohnson, Phys. 
Reve 91,473A(1953; verbal report. 


Levels cp, p) ct? E,= 0.45 to 1.60 
Dep (Q) (8.06) J = 1- 

(8.62) J = ot 

(8.70) J = 0- 

8.90 J°= 2- or 3 

8.98 J = 1+, 2+, or 3t 


E-A.Milne, Phys. Revs 92,1085A(1953)- 


Levels c23 (pyn) Nv} “E,=3.2 to 5.0 


E le pe 


—o— —— 


11.05°"' 3.78". 0410 
11.26 4.01 0.02 
11.35.4140 0.15 
11.44 4,18 0.03 
ML -7hi e4s62 Wend ee 
12.0 4.8 0.10 


UeKsBair, UeDeKington, H.BeWillard, Phys. Reve 
90,575(1953). 


Levels BO (a,p)ct* coe 0.5t0 1.5 
12.29 pe 
12.39 
12.47 


GsManning, B.Singh, Proce Phys. Soc. 66A,842 (1953) + 


Levels B?° (ay py) cr3 Ef 3.0 scin 
12.68 1.50 
12.77 1.63 
12.81 1.68 
12.92 1.83 
13.17 2.16 
~13.23 ~2.27 
“3.72 2.95 


FeL.Talbott, NePeHeydenburg, Phys. Reve 90,186 
(1953). 


nis 


ytd 


NEW NUCLEAR DATA 


Capture y's C13 (p,y) B,= 0.654 sein o!5 
A25+ 2.35 “et 4.5 ae 
“ot 2.75 ~4t 5.1 
mist 3.05 100+ (8.08) 


DeHicks, TsHusaln, L.GeSanders, LeE.sBeghian, 
Phys. Reve 90,163(1953). 


c13 (d,my) Ey= 1.45 1.6 
y's 0.725't 0.004 3.381 + 0.0013 
1.638+0.008 5.052 + 0.0025 


2.3104 0.012 5.690 +t 0.0050 
Values without Doppler correction sl pe-,Cpt 
*Assignment uncertain 


ReG.Thomas, T.eLauritsen, Phys. Reve 88,969(1953)- 


y's c13 (a,y) Ey= 1.8 pairs 
S536" 5272 / 
5.13 6.147 


ReDeBenty TeWeBOnner, R«FeSipple, Phys. Rev. 91, 
472A (1953); verbal report. 


Levels nt4 (d,p) E=6to8 8 
7.58 9.16 10.53 
8.31 10.06 10.69 
8.57 10.45 10.80 
9.05 o!6 


AeSperduta, WeWeBuechnery MeMeEl kind, Wed«Fader 
Physe Reve 473A (1953); verbal report. 


c+ (pyn) 


(11.294) J = 1/2(-7) 
(11.429) J = 1/2+ 
(12.096) J = 5/2- 
(12.147) J = 3/2- 
(isSe7 nd = 5/2 


ReKay, HeMark, C»Goodman, PhySe Reve 91,472A 
(1953); verbal reporte 


Levels 
pyn() 


ni (n,n)N** pe 
(12.327) Le At 
(12.494) ike 2 


Levels 
n,n(@) 


— JeLleFowler, CeHsvohnson, ueReRisser, PhySe Reve 


91,441A(1943); verbal report. 


n?4(n,n)ni4 
12.93 J = 1/2- 


Level 
en 


Epa 1.9to03.8 
el 


ReMeler, R«Ricamo, P.Scherrer, WeZunti, Helv. Phys. 
Acta 26, 451 (1953). 


O(fast n) scin 


No 1.0y (<5% of 6.0Y) 


FeBoehm, D.CePeaslee, V.Perez—Mendez, Physe Reve 
90,1119(1953). 


Yy 2.30 + 0.03 sein 
BE, agreement with energy of known 2.31 level in 


nt4 (I = 0+)shows 0** Gt transition 1s 0+ —»0+ 


W.W.Bell quoted by R-Sherr, J.«B-Gerhart, Phys. Reve 
91, 909 (1953). 
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Levels nt" (d,n) E,=7-7 ppl 

page 1° 

5.3 12? 

6.2 1=1? 

6.8 i so 

7.5 bei? 

8.4 base 

9.1 boi? 


WeHeEVvans, T.S.Green, ReMiddleton, Proc. Phys. 
Soce 66A, 108(1953). 


Levels Nt (p,a)20.4"c11 o£ =6.6 
11.9 12.5 stacked foils 
12.2 13.0 


UeP.Blaser, PeMarmier, MeSempert, Helvs. Physe 
Acta 25, 442(1952). 


Capture y's n*4 (p,7) Bp= 1.06 scin 
Ww 1.46 
st 3.04 
st 5.27 
Ww 6.82 
st 8. 34 
C.W.Li, Phys. Rev. 92, 1084A(1953). 
Level 0° (p, pr) E, =8 3 
6.0 
6.1 


Doublet separation = 0.087+0.010 


UeCeArthur, AeJsAllen, R«SeBander, HeJsHausman, 
CeUeMcDole, Phys. Reve 88, 1291(1952). 


Level Fl? (p,ay) ee 0.34 ay 
y taste) el a7" 


Ss Gorodetzky,ReArmbruster, A«Gallmann, AeKnipper 
T.eMubler, Compt. rend. 237,45 (1953). 


Levels Fl9 (p, cry) E, = 0.874, 04935 
ay (0) (6.91) Piece s7 scin 
(7.12) Ii 7 


U.Seed, AePeFrench, Physe ReVs 88, 1007(1952). 


Levels F29 (py ay) D(y%p) in ppl 
Yy polarization (6.91) even 
(7.12) odd 


LeW.Fagg, SeSeHanna, Physe Revs. 88, 1205(1952). 


Levels F'9(pyory) —-E,= 04874, 0.935 
p,a () (6.91) I= 2+ 
(7.12) I= 1- 


Neither level contains the 2- state predicted 
from a- particle model unless separated by 

<0.003 from above levels 

No level between 7.12 and 7.94; 8.11 and 9.12 


R.W.Peterson, W.A-Fowler, C.C.Lauritsen, Phys. Rev. 
92, 1085A(1953)- 


Levels C2 (a,a)cl2 Eg=0.5 to 4 pe 
aya (@) 9.58 g=1- I = 0.860 
9.84 y=e2t I'= 0,001 


ReWeHill, PhySe Reve 90,845 (1953) 
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Levels nt (Dy) feo 


o(E) (283° “9 = 1- 
isc09) y= t= 0, 
WeAsFowler, ReGeThomas, PhySe ReVe 91,473A (1953) 


w'5(p,a)c!2 gE = 0.5t01.0 pe 
(12.43) J = 0+ 
(13.00) J = 1- 


Levels 
Dra, (9) 


G-eC.Neilson, D.B.James, CeA-Barnes, PhySe Reve 92, 
1084A (1953)« 


N15 (p,ay) c+? scin 
(12.51) J=2- 
(12.95) J=2- 
(13.24) J=3- or 4+ 
4.43y studied for BB 0.43,0.90,1.2 


Levels 
D»y() 


CeA-Barnes, DeBeJames, GeC.Neilson, Cane Je 
Phys» 30, 717(1952)'. 


Levels N15 (p, ay) c+? s 
Pry (9) (12.51) J=2- 
P»a(e@) (12.95) 2.= ec 

(13.24) ge4at+ 


AeAeKraus, Jfe, AePeFrench, WeA.sFowler, C.C.lLau= 
ritsen, Phys. Reve 89, 299(1953). 


01 (-y,a) C22 E,=17.6 ppl 
a(c}? gs.) /o(Cl2 4.4—Mev level) >90 (cf C12) 
o(c!2 g.s.) =2.0x 107% 


HeNabholz, PeStoll, Hewaffler, Helv. Phys. Acta 
25, 701(1952). 


Levels o1§ (n,n’) E,*14.1 ce 
(~6 Mev excitation) /(~12 Mev excitation) ~5 


JeP.Conner, Phys. Reve 89, 712(1953). 
y's F19 (p, ay) E,=0.874, 0.935 
scin 


(6.917) / (possible 0.78yY from 6.91 level) 2200 
(7.12Y) / (possible 0.98y from 7.12 level) 2120 
(7.12Y) / (possible 1.06y from 7.12 level) 2100 
Results consistent with small T=1 admixture 
in levels involved (expected from Coulomb 
perturbation) : 


DeHeWilkinson, GeAsJones, Phil Mage 44, 542(19531 


Resonances or (42) Ey £20 to<70 ppl 
22.6 29.5 
25.8 


FeKeGoward, UeJeWilkins, Proce Phys. Soc. 654A, 


* 671(1952). 


0° ¢y, 4c) 
a he 297? 
25 
* alternative modes of disintegration via 
pe®, ci? of 
DeLsLivesey, C.LsSmith, Proc. Phys. Soc. 65A, 
758(1952). 


Resonances ES 32 ppl 


Reaction 01 (y,a) cl? E<27 pp 


y,a. (9) isotropic;.. excited states of ci? in- 
volved. 


CoHeMillar, AeGeWeCameron, Cane ue Physe 31, 723 
(1953). ” 


pl7 


518 


pl9 


10 


See C“, DeL.Livesey, CoLeSmith, Proc. Phys. Soc. 
66A, 689(1953); CeAsHsiao, V.L.Telegdl, Phys. Rev. 
90,494; 91,473A(1953)- 


Level nt (ayp) 
0.86 


E.-Hjalmar, HeSlatis, Phys. Reve 89, 1151(1953). 


Ey =4.80 ppl 


y 0.8705+ 0.0020 a = 7x107° 
Value without Doppler correction sl pe~ ce7 


R.G-Thomas, TeLauritsen, Phys. Revs 88,969(1953). 


Levels F29 (d,a) E,=1.8)2.0 8 
0.883 5.229 5.95 

3.069 5.397 6.87 

3.856 5.723 6.997 

4.567 5.875 7.37? 
Relative intensities given 


HeAeWatson, WeWeBuechner, Phys. Reve 88, 1324 
(1952). 


ok8 (a,nyot®: «1B = t4.tam Se 


n,n(@) not isotropic for elastic n's 
~ isotropic for inelastic 


JsP.Conner, Phys» Rev» 89, 712 (1953)- 


0° (n,n) E,*14.1 ce 
n,n(@) asymmetrical for elastic n's, 
~symmetrical for inelastic 


UePseConner, Phys. Reve 89, 712(1953). 


Levels oF (p,p)o'® +E =0.28 to 4.6 


P,p(P) (3.11) J - 1/2- pe 


(3.88) J = 7/2-? 


FedsEppling, UeReCameron, ReHeDavisy AeSeDivatia 
Awl.Galonsky, E.Goldberg, ReWeHill, PhySe Reve9], 
438A(1953). 


Levels N@,a)N 
6.7 


6.8 


Eg=.1.5 to 34 


Ne PsHeydenburg, GeM.eTemmer, PhySe Reve 91,439A 
(1953). 


Levels N@,p)ol? E,= 5.30 cc 
5.2 6.3 7.2 
5.6 6.5 7.4 
5.9 6.8 7.6 


M.C.Kavadiniz, Rev. fac. scis Univ. Istanbul 17A,1, 
(1952). 


Ne? (a,a) 
0.113 
0.192 


CeMileikowsky, WeWhaling, Physe Reve 88, 1254 
(1952). 


Levels E,22129 8 


Fld 
9 10 


p20 


NEW NUCLEAR DATA 


~ Levels F19 (p, pr) E78 8 F2! 
1.37 3.94 448 9 12 
1.59 4.06 4.59 
2.82 4.4] 4.76 
UsCeArthury AwJsAllen, R»S.Bender, He«J.Hausman, Ne20 
CedeMcDole, Phys. Rev. 88, 1291(1952). 70) Oe 
y's F29 (n, n'y) E,=2.5 scin 
0.084 
0.114 
0.199 
1.36 
ReBaDay, Phys. Reve 89, 908A(1953). 
Levels 018 (p,a) nt? pe 
Pp, (0) Level £, J 
8-48 0,560 1/2 or 3/2F 
8.56 0.640 3/2 ¥ 
“6.6 “0.7%  1jet 
8.76 0.850 i/2+ 


*Broad background of one or more levels 


A.VeCohen, Phil. Mage 44, 583(1953). 


Levels 


o'8(pyn)FI8 E.= 2,603.8 
10.472 10.958 11.265 
10.543 11.052 11.427 
10.587 11.162 11.513 
10.844 


H.Mark, C.Goodman, Phys. Reve 92,1097A(1953)- 


F.9 ¢y,n)FLe n yield 


Yield curve analyzed into straight line 


segments 


Breaks at EY Tt, 11.5, 11.9, 15.3 


U.Goldemberg, L.Katz, Phys. Revs 92,852A(1953)~ 


B- 
» 


No 6 >5.4 (< 1) 


Level 
d,p(9) 


b 


5.41 
1.631 


F-K plot linear 


NO Y >1.67 (<0.25%) 


9 (1.8-Mev dsp); sl pen 

D-EsAlburger, Phys. Reve 88, 1257(1952). 
aby (dyp) Ey = 14.3 

BeSe ae a 2 

C.F.Black, Phys. Rev. 90,381A(1953). 

Levels a cys iy SY ie 

dy p (8) BeSe 1, =0 and 2 

(0.65) ™ “at, 
(~ 2.05) b,=2 
(~3.49) ba = 0 

D-A.Bromley, UJsA.Bruner, H.W.Fulbright, Phys. 

Rev. 89, 396(1953). 

Levels F19 (4, p) EF=1.5 to 2.1 s 
0.652 1.309 2.870 3.586 4.275 
0.828 1.970 2.966 3.681 4.310 
0.938 2.048 3.491 3.961 5.062? 
1.059 2.195 3.528 4.079 


Relative intensities given 
H.eA.Watson, W.W.Buechner, Phys. Rev. 88, 1324 


(1952). 
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F!9 (fast t) 


E.«CeCampbell, U.sE«Strainy ORNL=1496 (1952) 


T 5° 


Level Na*? (p,a) Ep 


1.634 


=1.46,2.92 EA 


DeU»Donahue, KeWeJones, M.TeMcEllistrem, HeTe 
Richards, Phys. Rev. 89, 824(1953). 


Level F*? (py) 
C7.5y)() ‘1.66 
(~100% of radiative captures go through 1.66 
level) 


Be 0.70 scin 


G-A.Jones, DeHeWilkinson, Proc. Phys. Soc. 65A,1055, 
(1952). 

Level Na?3 (p,ay) Eo= 1.255 

ary (8) (1.63) 01 = 2+ s, scin 
U.Seed, Phil. Mag. 44,921 (1953). 

Level Ne?° (d,dv) E,= 7-8 ppl 
d,a’ (0) [6691 B= 01 


From theory of Huby and Newns analogous to 
Butler stripping theory 
ReHuby, H.«C.Newns, Phil Mage 42,1442(1951); 


ReMiddleton, C.T.Tal, Proce Phys. Soc. 64A, 801, 
(1951). 


Levels 016 (aya)02® EF =0494 to 4.0 
pe 
aya (8) ss I (kev) 
6.74 0+ 24 
7.\8y oe 10 
7.22 O+ 5 
7.45 2+ 10 
7.85 2+ 3 


UeReCameron, PhyS. Reve W, 839; 89,909A(1953)- 


F19 (p,yy) Ne?° EA 
Resonance 0.2244+0.0004 [" = 1 kev 
Level 13.083 absolute measurement 


S.E«Hunt, WeMedones, PhyS+ ReVe 89, 1283 (1953). 


Resonances F29 (pyay) 0r§ 
0. 3404 + 0.0004 I = 2.9 kev 
0.4831 + 0.0005 I = 2.2 kev 


S.EsHunt, Proce Physe Soc. 65A, 982(1952). 


FP9 (pyary) ot§ s 
Resonance 0.8725 + 0.0018 
Level 13.699 absolute measurement 


KeF.eFamularo, GeC.Phillips, Phys. Reve 91,1195(1953)- 


) 


Resonances F29 (py ary) oF6 s7 scin 
39 

ay (8) 0.669 1+ 

ay(@); pyy(@) 0.874 2- 

ay(@) 0.985 it 


U.Seed, AePeFrench, Phys. Rev. 88, 1007(1952). 
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ne20 
p Is iar 4) 


ne?! 
10 «il 


ne22 
i ae e 


Na 


Na?! 
pte Ee ie) 


Na22 
ahh aks 


naz3 
pil BTy) 
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Resonances F9(p,a) oto evs. pe 

po (8) J Rele Yield _I 
1.09 (0.13 0.03 
1.23 0.26 0.08 
1.38 Paes 1.0 0.10 
1.73 o + 3.0 0.10 
1.91 Lr 6.0 0.20 


E.B.Paul, ReL.Clarke, W.T.Sharp, Phys. Rev. 
90,381A(1953); verbal report. 


Levels Ne?° (dyp) E, = 7.8 ppl 
dyp(9) I L. 

BS. 5, nee 

(0.33) 5y z 

(1.688) 2 0 or 1 

(2.79) 0) 
For levels at 3.73, 4.71, 5.44, 5.74, 7.30, 

b= isony 


*Prom relative cross-sections 


ReMiddleton, C.TeTal, Proce Phys. Soc. 65A, 752 
(1952). 


Levels F’? (ay p) E,=5-30 ppl 
0.57 
1.34 
2.84 


E-Hjalmar, HeSlatis, Arkiv Fysik 4, 323(1952). 


Neutron resonance (ev) E,=1 ev to 10 kev 
~3500 o [7s 68x 10° 


E-ReHodgson, UeFeGallagher, E.«M.«Bowey, Proc. Phys 
Soce 65A, 992(1953). 


T 7s Na (<70-Mevy) 
ft 2.5 scin 


FeleBoley, lowa State Coll. Us Scie 27, 129(195} 


Levels Ne (Dy p') Ne E=0.2 to 4.4 
pe 


WeHaeberli, AsGalonsky, &.Goldberg, R-Douglas, 
Physe Reve 91, 438A; 91, 439A (1953). 


ft 100 ~—0. 540 s 


0.06+ 1.83 D, fits spectral shape 


B-TeWright, Phys. Rev. 90,159;89,902A(1953)- 


€, /B* = 0.09 Bty scin pe 


ReHeMiller, R«Sherr, Phys. Rev. 92, B4BA (1953). 


y - (1.28) a=7x1078 8 ce7 


G.Hinman, D.Brower, R.«Leamer, Phys. Rev. 
90,370A(1953)- 


Level Na? (py p") BE =1.46 EA 
0.439 


D-J«Donahue, KeWeJones, MeTeMcEIlistrem, H.T. 
Richards, Phys. Rev. 89, 824(1953). 


Levels Ne (DD) Ne E,=2.4 to 3.6 
; pe 
rT Ths 56 
11.36 11.87 
11.53 


WeHaeberli, AeGalonsky, E.Goldberg, R»Douglas, 
PhySe Reve 91, 438A; 91, 439A (1953).- 


I 4 M 


m + 1.690 


Ar=ti, Am=t1 transitions studied 
Av (Na?) / Av (Na?) = 1139.35/1771.61 


EeH.Bellamy, KeFsSmith, Phil. Mag. 44, 33(1953). 


T 14.974 0.02 Na (pile n) 
Counted for 5 half-lives with 6 electroscope 


£.E.Lockett, R.«H.Thomas, Nucleonics 11, No.3, 
14 (1953). 


Level Nna?3 (d,p) Ey= 1.15 pl 
d,p (A) Gs. l=2 


$.Takemoto, T.Dazai, ReChiba, Phys. Rev. 91,1024 
(1953)- 


ai s 
OY (1.38) 7<2x10~” by 


T.C.eEngeldery Physe Reve %, 259 (1953). 


¥ 1.3679 +0.0010 s™2 perm 
2.7535 +0.0010 


A.Hedgran, D.eLind, Arkiv Fysik 5, 177(1952). 


y 2.753 + 0.005 pair s 


B.B.-Kinsey, G-eA.Bartholomew, Can. Je Phys. 31,537 
(1953). 


a (1-38) a,,;,70-6x107-* Ez sl 
(2.76) 4,,,,=761x10"" E2 


S.D.Bloom, Phys. Rev. 88, 312(1952); 87, 
236A(1952); 87, 181(1952). 


my (1.38) a 
(2.76) eater 8x10 E2 
H.Slatis, K.Siegbahn, Arkiv Fysik 4, 485(1552). 


Levels Na? (a, p) ppl 

0.472 3.409 3.899 
0.564 3.582 3.929 
1.34] 3.623 4.184 
1.844 3.648 4.202 
1.884 3.738 4.219 
2.464 3.850 4.558 
2.561 


A.Sperduto, WeWeBuechner, Phys. Reve 88, 574 
(1952). 


Capture y's Na*3(n,y) 2 crystal scins 
sot 0.48 5t 1.66 
1st 0.86 417 622.0 
10T a hed4 24t = 2.58 
TPhotons per 100 n captures 


U.TeBrald, Phys. Rev- 90,355A(1953); verbal report. 


12 


Mg 


24 


ahs 


NEW NUCLEAR DATA 


Capture y's —-Na?3 (ny-y) sl pey Cpt 
sot =: 0.475 201) 2-07 
50f 0.877 sot 2.52 
20T 1.75 


{Photons per 100 n captures 


H.eTeMotz, Phys. Rev- 90,355A(1953); verbal report. 


Neutron resonances 
12 resonances, ["s, J's 


E_= 0.12 to 1 


PsHeStelson, WeMePreston, Phys. Reve 88, 1354 
(1952). 


Capture y's Mg (nsy) scin 
1.07? 

1.9 

2.8 


T-H.Braid, Phys. Rev. 91, 442A(1953); verbal 
report. 


2 cryst 


Levels MB (Ds D’ ) 
3.54 
4.71 
5.03 


HedsHausman, AseJsAllen, UeSeArthur, R-eSeBender, 
CedeMcDole, Physe Rev. 88, 1296(1952). 


Na?3 (p,ary) Ne?° 


Resonance 

(2) (1-63) 1.255 J = it s scin 
NO g.S. a's observed 

J.Seed, Phil. Mage 44, 921 (1953). 

Level Mg (n, n'y) E, = 25 

Y 1.365 scin 

ReBeDay, Phys. Reve 89, 908A(1953). 

Level Mg (DyD!) E, = 2.41 EA 


1.371 +0.002 


DedeDOnahue, KeWeJones, MeTeMCEIlistrem, HeTe 
Richards, PhyS. ReVe 89, 824(1953). 


Level 
d,d’ (0) 


Mg?" (d,d’) 
(1.38) Ll = Ve 


From theory of Huby and Newns analogous to 
Butler stripping theory 


ReHuby, H.«C.Newns, Phil. Mage 42, 1442(1951)3 
JU«ReHolt, C.T.Young, Nature 164,1000(1949). 


ME(Dyp’) Al(Dya) E =8 s 
1.38 

4.13 

4.24 

ZS. a group not observed 


Levels 


HeJsHausman, AeJsAllen, JsS.Arthur, ReSsBender, 
CeUeMcDole, Phys. Rev. 88, 1296(1952). 


scin 


Level Mg (ny tty) E,= 14 
n'y 


Y : 1.44 


R.E-Garrett, FeleHereford, BsWeSloope, Phys. Reve 
91, 441A (1953); verbal report. 


12 


12 


Mg?" 
12 


Mg? 
13 


7 
Capture Y's na?3 (py) E. = 0.305 scin 
eet 1.38 <st 568 
<at 2ue <eT 6.2 
zat { 2.88 7 ian ee 
~3.6 7.5 
4.2 aiateslOss 
eee Physe Reve 87, 215A(1952); 89, 809 
24 pr 
Levels Me” (dyp) Ey =8 pe 
dyp(@)15.4 t gS. b=2 
6.2t (0.58) 1%, =0 
6.2tT (0.98) 1 =0 
(1.61) isotropic 
B61, (1.86) VPP =e 
(~ 2.7) hee 
8.71 (3.40) 1% =4 
4.62 
5.05 
5.49 
6.40 


UeReHolt, TeNeMarsham, Proce PhySe Soce 66A, 258 
(1953). 


Levels Mg (D»D’) E =8 s 
0.61 2.76 complex? 
1.62 3.41 
1.98 3.9] 
2.56 


HeJeHausman, AeJeAllen, JeSeArthur, ReS-Bender, 
CeUeMcDole, PhySe Revs 88, 1296(1952). 


Capture y's Mg (n,Y) pair s 
3.918 
3.5T 6.358 


Assignment by agreement with dsp results 
+ Photons per 100 n captures in Mg 
Other lines not remeasured 


B.B.eKinsey, GeAeBartholomew, Cane Je Physe 31, 
901 (1953). 


Levels 


Mg?? (4, p) E,=8 pe 
d,p(a) ~2 t 


BeSe 
Ties) 
+ (2.97) 
Tt (3.97) 
t (4.35) 
tT (6.15) 1, = 
7.29 

8.28 


UsReHolt, TeNeMarsham, Proc. Phys. Soc. 
(1953). 


66A, 258 


Na’? (a, p) 
0.40 

| Wy ¢’2 
2.72 


EeHjalmar, HeSlatis, Arkiv Fysik 4, 323(1952). 


Levels E,=5-30 ppl 


Levels sad (Dy PD) s 
1.83 


2.96 


HeJsHausman, AsdeAllen, UeS.Arthur, R-eS.Bender, 
CeUsMcDole, Phys. Rev» 88, 1296(1952). 


Mg 


12 


12 


12 


26 
14 


27 


Mg28 
16 
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Levels Na?3 (ay py) py scin wg28 
ae ele ae VIP 16 
1.83 1.83 
2.97 1.14(6+) (2.97) (1+) 1.83 (6+) 
3.97 2.14 (3.97) (vw) 1.83 
4.35 1.38 1.14 1.83 
Presence of 0.44 level in doubt 
UeEsMayy BeP.Foster, Phys.« Reve 90,243; 9,370A 
(1953). 
T 9.39" +0.03 Mg (pile n) 
Counted with 6 electroscope 
KeJeBobin, Es«EsLockett, quoted by E-E.sLockett, 
ReHeThomas, Nucleonics 11, No. 3, 14(1953). 
T 9.45 +0.03 Mg (pile n) 
Counted with 6 electroscope 
BeWeSargent, LeYaffe, AePeGray, Cane Js PhySe 
31, 235(1953). 
7 9.51™+ 0.03 
b- 41.4% 1.59 s 
58.26 1.75 
0.4% 2.6 
By 0. 84 oa Se pemerse in! 
1.02 4 
(1.598) (1.02y) (1.7958) (0.84) scin 
No yy (< 0.5%) 
H.Daniel, L.Koester, The Mayer—Kuckuk, Z.Naturf. 
8A, 447 (1953)- 
Levels Mg2§ (a, p) E,=8 _ pe 
dyp(@)2.8 t ZeSe 1, =0 
4.61 (0.99) 1 =2 a 
Al 
3.50 1 =O 
5 3 
JUeReHOolt, TeNeMarsham, Proc. Phys. Soc. 66A, 
258 (1953). 
Capture Yy Mg (n,Y) pair s 
13f 6.440 
Assignment by agreement with d,p results 
+Photons per 100 n captures in mg?é al25 


Other lines not remeasured Ney Ny: 


B.B.Kinsey, GeA.sBartholomew,Cane Ue Physe 31, 901 
(1953). 


T 20.8" $1,K(420-Mev p) 
yom 0.42 F-K plot linear chem; sl 


No other 6(<10%) 


LsMarquez, Physe Reve 90, 330 (1953). 


iE 22.18 $1(350-Mev p) 
eS pD 2.3™Al chem 
B 0.3 a 


Several y's up to 2.6 scin 


J«W.Jones, T, Pie Kohman, Physe Reve 90, 495(1953)- 


T 21.4 Me (58-Mev a) 
om 0.39 a 
y. 70¢ 0.032 asi scin 


+Photons per 100 Me** decays 


AwHeWapstra, AsLeVeenendaal, Physe Reve 91, 426 
(1953). 


p 2.3"Al Mg(39=-Mev a) 
Si(<100-Mev y) chem 


T 21.3" 


ReKeSheline, NeReJohnson, PhySe R@Ve 89, 520(19531- 


* 21.2n D 2.3"Al chem 
|e ~0.4 C1(340-Mev p) chem 
Y 0.027 pe 
Other y's in agreement with Sheline, Johnson 


M.Lindner, Phys. Rev. 91, 6423 89, 1150 (1953). 


qT 21.8" p 2.3"Al Mg(t,p) chem 
Ye 0.391 scin 
~| 
~1.3 


Eelwersen, W.S.Koski, FeRasetti, Phys. Rev. 91 
1229 (1953). 


, 


jer 0.40 Mg(39-Meva) a 
3g “0.03 chem scin 
30+ = «0. 40 
28+ 0.95 
fii 1.35 


ReKeSheline, NeRedvohnson, PhySe Reve 90, 325, 
(1953). 


Mg (20-Mev p) 
scin — 


NeWeGlass, L.eKeJensen, UeReRichardson, Phys. Reve 
90, 320 (1953). ; 


T 7.6° Me? (0.418-Mev p) 


JUsLeW.eChurchill, W.M.Jones, S.E.Hunt, Nature 1 2 
460 (1953). : y a 


Me?" (dyn) 
ZeSe l 
0.45 ve 
0.95 1 
1.81 
1.94 2 
2.51 
2.70 
2.92? 
3.09 


E.Goldberg, Phys. Reve 88, 159A(1952); 89, 760 
(1953). 


Levels 
d,n(@) 


Ey 73-097 ppl 
=2 

=9 

=1 or 2 


Lae 


NEW NUCLEAR DATA 


Capture y's Mg (Dyy) E,=0.27 scin ai28 
~6t 0.48 13 15 
et 1.95 
et 2.35 
No higher energy y's observed 
H»Casson, Phys. Rev. 87, 215A(1952); 89, 809 
(1953). 
Resonance Mg?" (py) A125 EA 
0.4180+0.0005 [| = 0.0040 
absolute measurement 
SeEeHunt, WeMeJones, Physe Reve 89,1283(1953). 
i 6.7° Mg” (0.392-Mev p) 
Se tise WeMsJones, S.E.Hunt, Nature 172, 
qa 40.149 I 
H.Lew, GeWessel, Physse Revs 90, 1 (1953). 
Levels Al(n,n’) E,=2-4 scin 
0.35? 
~0.9 
MeUsPoole, Phil. Mage 43, 1060(1952). 
Level Al(D,D’) Ey =Zeat EA 
0. 843 
DedJsDonahue, KeW.eJones, MeTeMcEIlistrem, H.Te 
Richards, Phys» Rev. 89, 824(1953). 
Levels Al (n,n'y) E,=2-5 scin 
¥Y 0.843 
1.018 
2.20 129 
RsBsDay, Phys» Rev. 89, 908A(1953). eee 
Levels Al (ny rly) E,= 14 ~~ scin 
Yy 0.817 n'y 
1.03 
2.34 si 
ReE.Garrett, FeleHereford, BeWeSloope, PhysSe Reve 
91,441A (1953); verbal report. 
Resonances me?® (py) a1?? ae 97 
ie $i 
THs 513 
0.3148+0.0005 0.004 
0.33850.0005 0.002 
0.3894+0.0005 0.004 
0.4365+0.0004 0.004 3i28 
0.4542 +0.0003 <0.001 14 14 
(A127?) 0.484 +0.0010 0.010 


absolute measurement 
*Assignment from Tangen who found no (+ 


S.EsHunt, WeMsdores, Phys. Reve 89,1283(1953)« 


Capture y's Mg (DsV) E> 0.336 scin 
35t 2.8 
45t 5.8 


HeCasson, Phys. Rev» 87, 215A(1952); 89, 809(1953)- 


19 


T 2.27 + 0.02 al(pile n) 
Counted 5 samples each for 5 half-lives 


ReMeBartholomew, FeBrowny, WeDeHowell, WeReUc 
Shorey, LeYaffe, Cane Je Phys. 31,714(1953)- 


i 2.85 dei" me chem sl 
F-K plot linear 

LeMarquezy, Phys. Reve 90,330 (1953)- 

ah 1.78 d 21" mg scin 


ReKeSheliney NeReJOhnson, PhySe Reve 90,325 (1953) 


Levels A127 (d,p) E,~8 pe 
d,p(@) oe 
ZS. doublet 0O 
(1.0) O (10%) 5 2 (90%) 


UsReHolt, TeNeMarsham, Proce Phys. Soc. 65A, 763 
(1952). 


Levels Al (dsp) Eg=2-1 s ppl 
0.031 2.652 3.873 4.734 5.372 
0.974 2.980 3.900 4.759 5.435 
1.015 3.006 3.932 4.837 5.735 
1.367 3.291 4.031 4.898 5.755 
1.625 3.342 4.115 4.988 5.792 
2.137 3.458 4.238 5.007 5.855 
2.198 3.532 4.307 5.128 6.011 
2.268 3.587 4.457 5.156 6.190 
2.484 3.665 4.512 5.169 6.307 
2.578 3.695 4.686 5.182 


Relative intensities given 


H.AsEnge, WeWeBuechner, AsSperduto, Phys. Reve 
88, 963(1952). 


¥y 85T 1.28 scin 
15t 2.43 
No 2.04y (<4) 


HeRoderick, O-Lonsjo, W.E.Meyerhof, Phys. Rev. 
90, 371A(1953)- 


Relative abundances Sif; ms 
A 28 29 30 
% 92.18 4.71 3.12 


JeHeReynolds, PhysSse Revs 90,1047 (1953). 


T 445° S1(<g5-Mev y) 


ReGeSummers—Gill, ReNeHaslam, LeKatz, Cane uPhys. 
31,70 (1953). 


A177 (pya)Mg?* a1?" (pyy)s1?8 


Ey a,/yt 
0.503 1.3 s 
0.630 1.1 E,= 0.40 to 0.75 
0.652 <0.1 
0.677 <0.3 
0728 “4:2 
0.733 <0.3 
+(yleld a's to Me*"g.s.)/ (yield ~12.1 E, to 
g128¢,s.) 


UeGeRutherglen, R.«D.Smith, Proc. Phys. Soc. 66A, 
800(1953)- 


Resonances 


20 


gice 


14 «14 


14 


14 


14 


si29 
15 


$129? 
15 


gi 30 
16 
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Capture y's _—A1?7 (py y) E, = 0.325, 0.404 
cot a ere + eh sein 
12 tT 2.82 7.5 
5 t teas 
5.0 
H.Casson, Phys. Reve 87, 215A(1952); 89, 809 
(1953). 
Resonances a1?! (p,y) $178 EA 
IG 
0.226+C,0015  ~0.001 
0.2941+0.0005  <0.001 
0.3256+0.0004 <0.001 
0.4047+0.0004 0.0007 
0.4385+0.0005  <0.001 
0.5040+0.0006 0.0007 


absolute measurements 
SeEeHunt, WeMedJones, Phys» Reve 89,1283(1953). 


Resonances Mg?*(ayp)Al2? A127 (p,q) Me? 
Same $128 levels observed in both reactions 
Resonances Mg?" (aya) E,= 2.7 to 3.4 


$.GeKaufmann, GeGoldberg, LeJ.sKoester, F.eP.Moor— 
ing, Phys. Rev. 88, 673(1952). 


Levels Si(d,p) E, =14.3 
d,p(@) BeSe AY 
(1.29) Laie 


C.FeBlack, Phys. Revs 90,381A(1953)- 


Levels "S1(d,p) B,= 8-21 a pe 
dp (@) La do-/dOt 

gs 0 62 

(eco mre 6.2 

(2.027)a 2 24 

(2.428) * 0.7 

(3.070) 2 1.2 

(3.623) 3 4.0 

(4.934) 1 Bo 

(6.380) 1 32 


ymb/sterad at maximum of angular distribution 
xangular distribution isotropic 


UseRsHolt, TeHeMarsham, Proce Phys. Soce 66A,467 
(1953); Phys. Rev. 89,665(1953) 


Capture y's Si(nyy) 
1.26 
Zais 


T.HeBraid, Phys.» Reve 91, 442A(1953); 
verbal report. 


Resonances Mg(a,n)Si 
4.6 


4.8 
Excitation function given 


Eq= 5.3 a 


JUeNagy, Acta Physica Acad. Scie Hung. 3,15(1953)- 


Levels Si(d,p) E,= 8-21 a pe 
dy p (@) (5.07) 1 =0 
(5.50) 1,=0 or 2 


UsReHolt, TeNeMarsham, Procy Phys» Soc. 66A,467 
(1953). pa 


2 cryst scin 


Li 17 


gil? 
a 7 


3 {92 
14 #18 


p28 
15 13 


15 14 


p30 
15 15 


p3l 


15 16 


p32 
15 17 


7 2.622 
[sie 1.48 a 


A.Wennerblom, K.sE.Zimen, EseEhn, Svensk Kem. Tide 
63, 207(1951). 


r 2.625 


LeJ.de Vries, FeTeHeVeringa, UJeClay, Koninkl. Neds 
Akade Wetenschape, Proc. 55B, 303(1952). 


P(d,2p) chem; ic 


$1 (d,p) 
(0.757) r= 
(1.699) 1 =O or 2 


Levels 
dy p (2) 


Ey= 8.21 a pe 


JeReHolt, TeNeMarsham, Proc. Phys. Soc. 66A,467 
(1953). 


Abundance <4x107°% of natural silicon 
No P?? Bs observed, 8127 (myY) 8122p p23 
Assumed O(nyY) = 0.05 


A.eTurkevich, A.Tompkins, Physe Reve ,247(1953). 


T 700" C1(340=Mev p) chem 
Bre ~0.10 pela. SchP aia 
No y a 


*assuming o[Cl(p,a2p)812*] = of[Cl(p,anep) $132] 
M.Lindner, Phys. Revs 91,642;89,1150(1953)- 


$1(20—Mev p) 
scin 


0.28% 


a 
Y uf 
No a (< 10% of y) 


N-WeGlass, LeKevensen, JeReRichardson, PhySe Reve 
90, 320 (1953). 


Tr 4.455 5178 (2.8-Mev d) 
Yy 0.5% (1.28) scin 
2.56 (2.43) 


(1-28Y) (0.511Y) (2.43) (0.5117) 
NO 0.39, 0.76, 1.15, or 2.04Y 


H.Roderick, O.LOnsjo, W.E.Meyerhof, Phys. Rev. 
90, 371A (1953)- 


& 3.9 


MeNahmias, TeYuaSa, Compt. rend. 236,2399(1953). 


S1(6=-Mev d)scin 


7 2.52" 


K.eBaskova, A.sKudriavtseva, Zhur. Ekspti' i 
Teoret. Fiz. 23, 483(1952). 


Al (a,n) 


Neutron resonances - P(nyp)2.6"Si 
E,,= 2-05 to 3.25 
2.25 2.55 2.87 3.15 
2.37 2.70 3.02? 3.22 


I.Nilsson, Transe Chalmers Unive Technol., 
Gothenburg Noe 125(1952). 


T 14.50% + 0.04 P(pile n) 
Counted for 5 half-lives with 6 electro- 
scope ; 
No estimate of P?3 contamination given 


E.E.Lockett, ReHeThomas, Nucleonics ll, No. 3, 
14(1953) + 


p33 
15 18 


332 
16 16 


NEW NUCLEAR DATA 


Eg = 0-694 + 0.025 ic and 477 counter 382 
UeM.Brabant, L.W. Cochran, RaS.Caswell, Phys. Rev. wea 
90, 340A(1953). 
etye~ (H, = 1600) < 107° 8 
GeWeMcClure, Phys. Revs 91, 483A (1953). 
533 
No nuclear Y E,= 0.05-0.9(<10°*) scin 16 17 
From agreement between measured and theoret- 
ical bremsstrahlung spectra 
M.Goodrich, uU.S.Levinger, W.Payne, Phys. Rev. 91, 
1225 (1953). 
Continuous y spectrum scin 
Y(E, > 0.09) /B™= 0.0023 
PsBolgiano, LeMadansky, F.eRasetti, Phys. Rev. 
89, 679(1953). 
Levels p31(d,p) B, = 14.3 
d,p (6) Eee 1=2 
“1.2 eye 
C.F.Black, Phys. Rev. 90, 371A(1953); verbal 
report. 
Levels p?+ (da, p) Ey = 7-8 pe 
d,p(@) BeSe L =2 
(0.08) is =2 
(0.52) 1, =0(226), 2(78%) 
(1.16) 1, =0(33%), 2(67%) 
(1.3) b= 0(57%), 2(43%) 
U.S.King, E.H.-Beach, Phys» Rev. 90, 381A(1953); 
verbal report. 
Capture y's P21 (n,y) =2 crystal scin s 
37t ~— 0.5 
yg Sa Po 
4if 2.19 
{Photons per 100 n captures 
JU-T-Braid, Phys. Revs 90,355A(1953); verbal report. 
is 254 333 (ny p) chem 
B. 0.246 a 
No y (<3.5%) 
T.Westermark, Physe Reve 88, 573(1952). 
Level S(n,n'y) ead 266 scin 
o, 2.23 
R-B-Day, Phys. Revs 89, 908A(1953). 
Level 8 (ny n'y) E,= 14 scin 
¥ 2.32 my ¢132 
ReE-Garrett, FeleHereford, BeW.eSloope, PhySe+ Reve i at 
91, 441A (1953); verbal report. 
Levels. 83? (p,p') E, = 6, s 
2.25 4.50 5.04 
3.81 4.74 5.83 
4.82 0133 
UeCeArthur, AeJeAllen, ReSeBender, HeJ»Hausman, 17 16 


CadeMcDole, Phys. Revs 88, 1291(1952)5 87, 237A 
(1952). 


21 
Resonances p>1 (p,y) ED 1.03 to 2.1 
pry (8) ist/ ea 2 t scin 
1:27 @7°S 2+ 
1.90 J.4+1 - 

HeEeGove, £.B.Paul, Phys. Rev. 92, 852 W (1953)+ 
q -0.050 S; quad res 
H.eGeDehmelt, Phys. Revs 91, 313 (1953)+ 
Levels S(d,p) E, = 14.3 
d,p(8) ZeSe Bb Wd 

(0.79) hs (0) 
C.F.eBlack, Phys. Rev» 90,381A(1953)- 
Levels 3?” (dyp) Ey= 8618. a pe 
ap (9) 4, goat 

gs. 2 71 

0.85 0O 39 

1.86 * 0.8 

2.28 * 1.3 

2.90 3 14 

sa 26ie | 83 

3691s -—— 1.5 

ise a I Aa 15 

4.89 1 9.4 

Sav zee 2 100 

6.48** land2 41 

7.44 

7.83 


+ Relative at maximum of angular distribution 
* ANgular distribution isotropic 
** Level is a doublet 


UeReHolte TeNeMarsham, Proce PhySs SOCe 
66Ay 467 (1953); Physe Reve 89, 665(1953). 


a3 (n, a) 
bel + 0.2 


Level Eee 15 to 4.40 


pe 


Bede Toppel, Se0.Bloom, Phys» Reve GW, 473A(1953)- 


Capture Y's S(n,Y) 2 crystal scins 
sot 0.84 
~1.52 
AO, 2.04 


tPhotons per 100 n captures 


UeTeBraid, Phys. Reve 90,355A(1953); verbal report. 
ci . 0.306° 8 (20-Mev p) 

i scin 
y 4.8 


No a (< 10% of y) 


NeWeGlass, LeKeJensen, UeReRichardson, Phys. Rev. 
90, 320 (1953). 


S(6-Mev d) 
scin 


Bt 4.2 


-MeNahmias, T«Yuasa, Compt. rend. 236, 239911953). 
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Levels 8 (d,n) Bme ppl 
d,n(@) Zoe 1, =2 
0.76 by =O 
~1.89 
2.84 b= 4 
4.22 bed 


ReMiddleton, FeA-El=Bedewi, C.T»Tai, Proce Phys. 
Soc. 66A, 95(1953)- 


Resonances $32 (psp) S22 E,= 1.0 to 2.8 
Py» D(A) 1.90 J=3/2- T < 0.025 
2.31 J=1/2- [ ~ 0.06 


AeJeFerguson, HeE.Gove, Physs Reve 91,439A(1953). 


Tax 32.5% S(D»n) 


N.M.Hintz, N.FeRamsey, Phys. Rev. 88, 19(1952). 


IT 0.145 a= 0.16 MS scin 
ie 145y) /B+ = 0.45 C1 (<32-Mev y) 


P.Stahelin, P.Preiswerk, Nuovo Cim. 10, 1219(1953)- 
WeArber, P.Stahelin, Helv. Phys. Acta 26,433(1953)- 


T» 145° Cl (<32-Mev +) 
inci, 5§C1) /o(33"C1) = ~1.7 E <16 to E ye 

4.45 8+ assigned to this activity 

Conclude 4.45 Bt is 0+» 0+ (log ft = 3.4) 


P.Stahelin, PePrelswerk, Nuovo Cim. 10,1219(1953)- 


WeArber, P.Stahelin, Helv. Phys. Acta 26,433(1953)- 


i” 0.82111 I 
v(c13°)/v(Rb®5) = 1.01481 +0.00005 
14(c13°)/u (0137) = 1.20128 + 0.00006 
LiCl, RbCl 


Y.Ting, DeWilliams, Phys. Reve 89, 595(1953). 


Level C1(d,p) E,=6.9 
dy p (a) ZeS. jh Sate 


n 
UeSeKing, WeCeParkinson, Phys. Rev. 88, 141(1952). 


Capture Y's Cl(n,Y) 2 crystal seins 
0.48 1.85 
f 0.75 2.15 
1.14 °§ 2.84 


UeTeBraid, Phys. Revs 90,355A(1953); verbal report. 


Capture y's Cl(n,¥) 2 cryst, scin s 


25t 0.70 144 2.40 
2o¢ 1.12 10¢ 2-68 
BOF | Neh7. 23t 3.71 

2508 4.67 


WeAsReardon, ReWeKrone, ReStump, PhySe Reve 91, 
334; 91y442A (1953 de 


Capture y's Cl(nyy) scin 
0.784 2.00 
(15 ~~ 4622 
1.59 7.7 


B«Hamermesh, VsHummel, Phys. Revs 88, 916(1952). 


0.68352 I 
v(€13")/v(Rb85) = 0.84477 + 0.00005 
LiCl, RbCl 


YeTing, DeWilliams, Phys. Reve 89, 595(1953). 


Neutron resonances (Mev) E2004 tO tat 
> fois Bl 
0.58 3.5 
0.60 9255 
0.74 $3.5 


UsBeGuernsey, C.eGoodman, Physs Reve 91, 440A (1953 


verbal reporte 


T 329 436 (pile n) 
0.815 scin a 
continuous ‘y endpoint 


CeE.Anderson, GeWeWheeler, We WeWatson, PhySe Reve 
90, 606 (1953) 


dis 


w° ;2* variation of >300% for various 
pitchblende ores suggests w°* formation by 
a's or fission n's 


WeH.s Fleming, HeGeThode, PhySe Revs 90,857(1953)¢ 


y (4:3) 7 = 608210," by 


TeCeEngelder, Physe Reve Wy, 259 (1953). 


Capture y's K(nyy) 2 cryst scin 
0.77 (Kt?**2) 2.03 (K*°) 
1.19 (K*?) 2.80 
1.61 8.45 


Assignments from agreement with d,p results 


T-H.Braid, Phys. Rev. 91, 442A (1953). 


jem 1.4+0.1 Ar =4, yes shape 
liquid argon ic 


JsHeMarshall, Phys. Revs 91, 905; 90, 371A(1953).- 


€/X = 0.0604 0.006. ms of argon 
5 samples. Ages from Pb ratios of nearby 
uraninites, assumed 7,,,,,= 128x109! 


R.O-«Russell, H.A.Shillibeer, R.«MeFarquhar, A.K. 
Mousuf, Phys. Rev. 91, 1223(1953); A.K.Mousuf, 
Phys. Rev. 88, 150 (1952). 


y's/sec/gm K = 3.63+0.10 ic 
P.ReJsBurch, Nature 172, 361 (1953). 


AM(K*°. ca#®) = 1.30 +0.07 Mev ms 
Am(K*°. a*°) =1.49+0.07 Mev 


WeHeJohnson,y Ute, Phys.» Revs 88, 1213(1952). 


Levels K(d,p) E’= 5.65 
0.032 — tor 6% 
(0.800. ae : 
0.893 


W.W.Buechner, A. gaerduve, C.P. Browne; C.K. Bockelman, 
Phys. Revs 91, 1502 (1953). 


Lae 22 


Kt2 
19 23 


' NEW NUCLEAR DATA 


Capture y's K(n,y) pairs cao 
4t 4.39 4 + 5.66 20 20 
St 5.06 Sie 5.74 
et 5.18 1.3t 6.994 
6+ 5.38 Sedt Teor, 
2.5F 5.50 
Assignment from agreement with d,p results 
and intensities 
*Intensity indicates goes to 0.032 level 
+Photons per 100 n captures in K 
G-A.Bartholomew, B.B.Kinse Can,u. Phys. 31, 
927 (1953). y aye ca"! 
20 20 
Capture y's K(ny¥) scin 
6.0 
8.2 
BeHamermesh, VeHummel, Phys. Reve 88, 916(1952). 
Capture y's K*° (n,y) pair s 
O.10t =. 8.45 enriched K*°, 0.022% 
002+ 9.39 
+Photons per 100 n capture in K 
G-A.Bartholomew, B.B.Kinsey, Can Us Phys. 31, 927 
(1953). 
I wee: M 
bh =i) eb37 
AF=+ 1, Am=+1 transitions studied 
Av (K*?) /Av(K3°) = 1258.9/461.75 
p(K?9) =0.391 
E-H.Bellamy, KeFeSmith, Phil. Mag. 44, 33(1953). cat!? 
20 21 
T 12.516"+0.007 -K(pile n) 1c 
P.ReJsBurch, Nature 172, 361 (1953). 
cat3 
T 12.44 4.0.08 K(pile n) chem 20 23 
Yy 20% 1.51 scin, ic 
No other y observed 
BeKahn, W.S.Lyon, Phys. Rev. 91, 1212(1953). 
aS 
20 25 
Capture y's K (ny) pair s 
0.3f 6.317 
O.1t 7.34 cat? 
Assignment from agreement with d,p results ba ta 
+Photons per 100 n captures in K 
G-A Bartholomew, B.B.Kinsey, Can. Js Phys. 31, 927 
(1953). 
cats 
Capture y Ca (nyy) 2 cryst scin 20 28 
1.93 
T.H.Brald, Phys. Rev. 91, 442A(1953). 
s 4) 
ar 1.00°. Ca(< 25-Mev Y) Sc 
¥ Ol 720 
R.GeSummers-Gill, ReNeHeHaslam, Le Katz, Cane. Ue 
Phys. 31, 70 (1953) 
paare. aaa 43 
T - 1.008 Ca(< 30-Mev +) Se 
Bt 6.7 a Siege 
R.Braams, ColsSmith, Phys. Revs 90, 995 (1953) 


23 


Levels Ca(pyp") E,=6.92 to 8.15 
3.35 3.90 s 
3.71 4.49 


CeM.Braams, C.K.Bockelman, C.P.eBrowne,WeWe 
Buechner, PhysSe Reve91,474A (1953);verbal report. 


Level Ca(D»P’) E 


3.8 


UsAseHarvey, Phys. Reve 88, 162A(1952). 


p tat 4 a 


Levels 
d,p(@) 


Ca(p,p') 
ZeSe 1, =35 
(1.95) 1. = 


n 


By, = 14.3 


C.F.Black, PhySs Rev» 90,381A(1953); verbal 


report. 
Levels Ca (dy Dp) i= 8.13 ppl 
dyp (8) Bi gait 

GeS- 3 3.8 

1.9 1 23 

2.42 1 10 

2.9 

3.6 

S290) 2006 7) a6 

4.76 2 72 

5372 2 7.8 
tmb/sterad at maximum of angular distribution 
UsReHolt, Te.NeMarsham, Proce Physe Soc. 664,565 


(1953). 


Capture y's Ca (ny) scin 
6.8 


8.2 


B.eHamermesh, VeHummel, Phys» Revs 88, 916(1952). 


I 7/2 zt 
Ul -1.3157 


C.Deveffries,’ Phys. Reve 90, 1130 (1953). 


T 164° Ca(pile n) 


C.FeGeDelaney, JsHeJ»POOle, Phys. Reve 89, 529 
(1953). 


ts y.gd 
p 34°Sc Ca(th n) 


g ion chem 
L.eGeCook, K.D.Shafer, Physs Revs 90,1121(1953). 


A ; 
T, > 1014 ppl 
Assuming decay energy 22 Mev 


JeH.Fremlin, MeCeWalters, Proc. PhyS. Soc. 65A, 
911(1952). 4 


r 0.873° Ca(30-Mev p) scin 


WeMeMartin, SeWeBreckon, Can. us» Phys. 30, 643 
(1952) 


T 3.955 Ca ("Mev p) chem 


UsEsDuval, MeHeKurbatov, JseAme Cheme SOC 15» 
2246 (1953), 


2 


21 


21 


4 


gc6 
25 


sch? 
26 


NUCLEAR SCIENCE ABSTRACTS 


OT 3.9" bene 
Br(te) 286 0.77 8 
72% 1.18 
O: 0.375 Ss pe” 
Weak 1.15y probably in Sc** 
Cat3(7=Mev p), Ca(20-Mev a) chem 
UeReHaskins, JeEsDuval, L.eSeCheng, UsDd.-Kurbatov, 
Phys» Reve 88, 876(1952). 
3ct8 
Bs, 0.357 Sc(pile n) s7 21 27 
F-K plot linear to 0.12 
Y.Yoshizawa, J. Phys. Soc. Japan 8, 435 (1953). 
B 0.22% 1.25 F=K plot not linear s 
FeHeSchmidt, GeLeKeister, PhySe Reve 91, 483A 
(1953). 
Bu st.e <I22 Sq 
x (0.88) (a= 1 Oexel One 
(leat) a=i0-'88 x tor+ 
UeAeWhalen, F.eTePorter, C.S.Cook, Phys. Rev. . 
89, 902A(1953). Ti 
Y (0.88) T < 2s By 
(1.41) 5° < ges By 
S-Koicki, R.«Ballini, R.«Chaminade, Compt. rend. 
236, 115511953). 
¥Y 0. 885 Sc (pile n) 
1.119 sm™2 per 
T.eLindquist, Arkiv Fysik 6, 123(1953). 
No delayed ‘YY (r < 1.5x10795) 
CeE-whittle, F.T»Porter, Phys. Reve 90,498(1953) 
Level _. sc") (dyp) Ey 77-8 pe 
dy p(?) BeSe? 4b =1 (< 15%) , 3(>85%) 
U+S.King, E.H.Beach, Phys. Rev. 90,381A(1953); 
verbal report. 
Capture y's Sc*? (nyy) sein 
0.152  (208sc'S) 
0.220 
7-9 possible lines 
No crossover of 0.152 and 0.220 y's observed 
B.«Hamermesh, V»Hummel, Physe Revs 88, 916(1952). 
Tit? 
Capture y's sc (nyy) A pair s 22 25 
sd 6.35 5, 8.18 
225 6.84 1, 8.31 
TS (7.15 2.5, 8.54 
1 7.65° 0.3 8.85 


tpnotons per 100 n captures 


GeAeBartholomew, B.BsKinsey, Phys. Rev. 89, 386 
(1953). 


[- 66% 0.435 t1*? (10-Mev d) 
Oe org a 622 , sl 


Yy 0.185 
(0446) (Y) No (0+625) (y) 


LeSeCheng, MelLePool, Phys.» Reve 90,886 (1953)- 


scin 


Ai 3. 44d Ca‘7-Mev p) chem 
UseEeDuval, MeHeKurbatovy Us Ame Chem. SOCe 75, 
2246 (1953)- 
Yy 100f .. (0.98) scin 
100T 1.05 
400h ess) 


From comparison with v*® No 2.2y 


MedeSterk, AsHeWapstra, ReEeWeKropveld, Physica 
19, 135 (1953). 


Ay ~ 100T 0.99 scin pe 
©1007," I82 

No 2.29 Y (<0.4T) 

MeMeMiller, Phys. ReVe 88, 516(1952). 

Relative abundances TiCl,; ms 

A 46 47 48 49 50 

% 7.87 7.25 73.9 5.56 5.43 


H.CeMattraw, C.FePachucki, AECU — 1903(1952); 
NSA 6, 2526(1952). 


Capture y's Ti (nyy) 2 crystal scins 
37t ~—-0.33 
~100T, 1.4 


{Photons per 100 n captures 


UaT.Braid, Phys. Revs 90,355A(1953); verbal report 


Capture y's Ti (nyy) scin 
1.38 
5.0 


6.5-7.0 


BeHamermesh, VeHummel, Phys. Reve 88, 916(1952). 


Capture y Ti (ny) 
1.4 4.67 
eres assignment uncertain 
Photons per 100 n captures 


pair s 


B.B.eKinsey, GeA.Bartholomew, Phys» Rev. 89, 375 
(1953). : 


I 5/2 
b -0.7866 
v(T1i*’) /v(cl35) = 0.57493 + 0.00006 


47 
Ti‘ cl, I 


C.D.edveffries, Phys. Revs 92,1096A(1953). 


Levels 15 (a,p) s2.6a% T1*® peo 
10T Bayt © 17F o-) BLO + 

34T 1.40 50T 3.70 

13T 2.39 50T 4.18 

aet 2.64 


G.F.Pieper, Phys» Reve 88, 1299(1952). 


748 
Sze 626 


Ti 48? 
22: . 26 


7it9 
20° 27 


7180 
Be I 


7450? 


e228 


Tid! 
22 Fe, 


NEW NUCLEAR DATA 


Leveis* Ti*7 (app) 82.05% TAY? ~~ pe Tid! 
L0T one Se 150f 4.50 | 42,29 
1ot 1.33 1sot ~4.9 

<s0t = -2.3! 250f ~5.2 
toot ~=—s« 3. 3 

*Longest range p group observed may go to 

first excited and not gs. 

G.FePieper, Phys. Reve 88, 1299(1952). 

Capture Ye Ti (ny) pair s 

1.5 7.38 
0.4 8.27 
Ont 9.39 

Assignment assuming n binding = 11.63, 

9.39Y to 2.316 decay level 
Photons per 100 n captures in Ti 

BeBeKinsey, GeA-Bartholomew, Phys. Reve 89, 375 

(1953). 

I 7/2 Cg sh a I 

a -1.102 

v(T1*?)/v (17°) = 0.57508 + 0.00006 

C.Dedeffries, Phys. Revs 92,1096A(1953).~ 

Levels Ti‘? hp)  gex90% TiI*® pe is 
10t ess aot 2.41 23; 8 
90T =‘1.35 120 3.11 
60T <5 1670 

GeFePieper, Physs Rev. 88, 1299(1942). 

y48 
Capture y's —- Ti (ny) pair s 2 3)825 
+ \ 
5 4.88 
35° - 4.96 
0.4) 6565 ° (P19?) 
32 6.412 
dae . 688 
53° 6.756 (also T15>) 


Assignment from agreement with d,p results; 
see also Ti : 
+Photons per 100 n captures in Ti 


B.BeKinsey, GeA. Barthojomew, Phys. Rev. 
89, 375 (1953). 


89, 375 


Levels Ti (dyp) 77.27% T1*? pe 
10T AS 2a0ot 4.88 \ 
10T 1.58 190f 5.39 
<10T 3.0 330T 5.99 
2aot 4.14 


G.F.Pieper, Phys. Rev. 88, 1299 (1952). 


Capture y's ‘Ti (ny) ‘pairs 
53 6.756 (also T1°?) 
0.8 .7.80 
0.2 9.19 


Assignment assuming n pinding = 10. 8, 
9.19y to 1.58 d,p level ¢ 
+pnotons per 100 n captures in Ti 


B. Kinsey, G-A.Bartholomew, Phys» Reve 89, 375, 
(i953) 


, 5.79"+0,03 » T4(pilein) 
Counted for 8 half-lives in 6 electroscope 


al isn ‘B.W.Sargents \LeYaffe, AGP. Gray, nea: Je*Phys. 


Pe i. 


Bl, 235 (19550 


25 


a 5.9” 

Mass assignment confirmed by 
ca"8 (20-Mev a), T19° (slow n), 
cr’ (fast n), V24(fast n) 


WeReHammond, D-NeKundu, MeL.sPool, PhySe Reve 
90, 157(1953). 


aie v(n) T1(d) chem; a,s 


2 scin 
(1.96) (0.32Y) 


L. Koester, H.-Maler-Leibnitz, T.Mayer—Kuckuk, 
K.Schmeiser, GeSchulze-Pillot, Z. Phys. 133, 
319(1952).- 


Levels T° (dyp) 84.69% TI? pe 
TOT. 2.8. 1.15? 
at 0.6! st ; 1.6? 


G.eFePieper, Phys. Reve 88, 1299(1952). 


No long lived T1°+ activity from Ti(th n),ms 
Activity in Ti foil due to Tal82, chem 


W.eForsling, A-eGhosh, Arkiv Fysik 4, 331(1951). 


T 0.405 T1(15=Mev p) 
BF ~6 scin bias 
M.Martin, S.sW.Breckon, Cans. Ue Phys. 30, 643 
(1952). 
T 16.49 
(1«32Y) (0.99) (?) I = 4,2,0 
P.sMeyer, SeSchlieder, Ze Physe°135, 119 (1953). 
b* ~96t. 0.69 — Sc¥9 (ayn) chem; s7z 
~5f ~0.82 
Y (0.99) scin 
moot" (4.32) 
ei. (e522) 


(O.511Y) (1 «329 0.99/59 2.2y) 
(1.32y) (0.99Y) NoO(0.99Y) (2.27) NO(1.32y) (2.2y) 
yy(@) indicates I=4, 2 0 


No ce’ between 0.070 and 0.12 


/PeleRoggenkamp, CeH»Pruett, R«GeWilkinson, Phys. 


Reve 88, 1262(1982). 


Y ~ 100T 0.99 scin 
~100T = 1.32 
#71. 2,99 
(0.511711 -32y) (0.99Y) 
(0.511Y) (1.32/92.2y) 
MeMoMiller, Phys. Reve 88, §16(1952). 
04 0. scin 
1.33 
2.22 + 0.10 
e/fst-= 0.46 


MeveSterk, AsHsWapstra, ReEwW.Kropveld, Physica 
19, 135 (1953). 


Yah. th a 


10728 


™ 2X 9 
Te 2 LOT,” 


by 
by 


TeCulEngelder, Physe Reve 90, 259 41953)« 


26 


y90 
23 27 


yo! 
23 28 


yo! fi 
23 28 


yb2 


23 29 
16" 


yo2 
23 29 


NUCLEAR 

129 52 
Te >410 ; V 
Ta / 23 29 
S$-GeCohen, Bull. Research Counci! Israel 2, 195 
(1952). 
5 6 para 
JsM.Baker, BeBleaney, Proce Physe Soce 65A, 952 
(1952). 
E 6 para 


C.Kikuchi, M.«H.Sirvetz, V.W.Cohen, Phys. Rev. 
88, 142(1952); 92, 109(1953)- 


Gh 
I 7/2 para 
C.Kikuchi, M.H.Sirvetz, V.W.Cohen, Phys. Reve 
88, 14211952); 92, 109(1953)- 
Levels V(Dyp’) = 8 s 
0.33 2.43 3.83 
0.48 2.65 3.96 
1.16 3.11 4.90 
1.84 3.41 4.97 
2e2e 3.58 
NO level at 0.267 by (p,p) 
HeJsHausman, AeJeAllen, J.S.Arthur, ReS.Bender, 
CeUJeMCDOle, Phys. Reve 88, 1296(1952). 
Capture y's V(nyy) pair s 
0.3 7.67 
Leo 7.83 
0.5 7.96 
Ey greater than yt n binding 
Y intensity implies o, (V°°) = 40 - 400 
Photons per 100 n captures in V 
GeAsBartholomew, B-B-Kinsey, Phys. Rev. 89, 386 
(1953). 
Ty 162 V(pile n) 
Yy 0.059 0.85 1.76 scin 
0.096 1.00 2d 3 ug 
0.539 1.40, 3.2 Cr 
0.74 24 25 
T.Wiedling, Phys. Revs 91, 767 (1953)- 
74 3.76™4 0.02 v?* (pile n) 
Counted for 5 half-lives in £ electroscope 
B-WeSargent, L.Yaffe, A.«P.Gray, Can. J. Phys. 
31, 235(1953). 
- \ crol 
Levels V-~ (dy p) Ey = 7.8 pe 24 27 
d,p() Bes. b =1(>75%), 3( < 25%) 
(0.79). 3, 5.4 
(1.6) jaseel 
u.eS.«King, W.C.Parkinson, Phys. Rev. 89,1080; 
90,318A(1953)- 
Capture %8 V(nyV) + _ pair s 
2 3.39 10 5.511. 
3, 3.59 ot 5.744 crd2 
Bt (8783 3 5.88 
vi + 24 28 
4 4.15 25 6.508 
gt wus oo7t 6.62 
z: 4.85 14* 6.868 
ot 4.98 18.5t 


7.154 - 
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F ef 5.2 11* 7.305 
Photons per 100 n captures in V 


G.A.Bartholomew, B-B.eKinsey, Phys. Rev. 89, 386 
(1953). 


Capture y's V(nyy) scin 
5.3 6.8 
5.7 7.4 


BeHamermesh, VeHummel, Phys. Reve 88, 916(1952). 


Levels Cr (DyP’) E, = 8 s 
0.48 3.20 3.80 
0.81 3.46 3.99 
2.69 3.5] 4.07 


H.JeHausman, AsJeAllen, JeSeArthur, ReS-Bender, 
CeUeMcDole, Phys. Reve 88, 1296(1952). 


Capture %s Cr (n,y) P pair s 
0.6" 3:72 $8.0" 6.60% 
0.6 4.83 0.6* 6.872 
1} 5.26 2.67 7.097 
ene ey 0.2" 7.21 
1* '6.00 ~0.2 = 7.54 
Op?” Osi?  wn0ae’ LavaRT 
o.9t 6.26 7+ g.ug9 
0.3'  ° 6.358 


PS0CHDS assignment uncertain 
Photons per 100 n captures 


B.BeKinsey, GeA.Bartholomew, Phys. Rev. 89, 375 
(1953). 


Capture y's Cr (ny) scin 
0.880  8.0-8.5 
5-6 8.5- 9.0 


Spectrum very complex at high energies 


B.Hamermesh, VeHummel, Phys. Reve 88, 916(1952). 


7 ie7 


T1(40=-Mev a) 
pF 15st ——-0«. 73 chem sl 
35st 1.39 
5or = 54 
oy 0.153 a, = 0.02 M1 ce;peq 
0.609 a, =<4x 1ior* pe~ 
No 0.762 y 
BeCrasemann, H.TeEasterday, Phy$S. Reve 90,1124 
(1953) 
ye 0.330 pe 


No lower energy y 


A.L-Cockroft, quoted by $.C.Curran, Physica 18, 
1161(1953). 


Y 21% 
No 0.267 Y 


DeMaeder, P.Preiswerk, A.«Steinemann, Helv. Phys. 
Acta 25, 461(1952). 


(0.32) @=0.0015 Ml pc, scin 


Level cr(nyn'y) E,= 3.7 scin 
y 1.43 


Level also by nynt © * 7 oie 


“assignment from agreement with Mn?? decay 


~ MeAeRothman, D.«W.Kent, C.E.Mandeville, U.Franklin 
Inst. 256,278(1953); Phys. Reve 92,1097A(1953)« 
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Levels Cr (D»p’) E=8 s cro4? capture y cr (nyy) 2 eryst sein 
1.45 24>" 30 0.83 see also Cr 
2.43 


TeH.Bratd, Phys. Reve 91, 442A (1953). 


2.99 
Assignment from agreement with mm52 decay 


; 55 m 
J HeduMawaman, AcdaAflaneed os ath mee cr Pe 3.52 Cr(n,y) Mn(n,p) chem 
q CeJeMcDole, Phys. Rev. 88, ta96 vapbonate sabe ee B 2.85 a 
No Y (< 108) 
cr°3 1 3/2 para A.Flammersfeld, WeHerr, Z. Naturforsch. 7a, 649 
24 29 In! 0.58 (1952). 
KeD.eBowers, Proce Physe Soc. 65A, 860(1952). 50 
ass uD 0.28° Cr (17-Mev p) 
b 0.47362 Na,, Cro, I é Be oes 
v(cr??) fv (D) = 0.36820+ 0.00003 90% cr)3 oe SeWeBreckon, Cane Je Phys. 30, 643 
(1952). 
C.Deveffries, P.B.Sogo, Phys. Rev. 91,1286(1953)- 55 
Mn q ~0.5 Mic 
25 30 ; 
A.wJavany GeSilvey, CoHeTownesy AsV.Grosse 
* -0.47351 I ghyssenes..92, 222A(1953),. ; 
v (Cr53) /v (N+) =0.78226+0.00005 Na,CrO, 
FeAlder, KeHalbach, Helve Physe Acta 26,426(1953) bevels vin55 (pyp’) B, es : 
0.13 2.27 3.05 
Level Cr (dy p) Ey = 14.3 1.00 2.42 3.21 
dyp(9) EeSe be 1.30 2.59 3.31 
C.F.«Black, Phys« Revs 90, 381A(1953)- 1.56 VT ME 3.42 
1.91 2.85 3.64 
2 ‘. HedJeHausman, AsJsAllen, UJeSeArthur, R.«S»Bender 
Levels cr? (dy) Ey 710.2 ppl C.J-McDole, Phys. Rev. 88, 1296 (1952). ’ 
0.54 3.20 
0.97 3.65 
(ise 16 Mn°6 2.576" +0.002  Mn(th n) 
2.66 25 31 Gounted for 11 half-lives 47 counter 


R.M.Bartholomew, R«CeHawkIns, WeFeMerritt, 
C.E.McFarland, MeM.Bretscher, F.eB.Shull, Physe LeYaffe, Cane Je Chem 31, 204(1953). 


Reve 89, 892A(1953). 


CADCUPS IRA a roe SFY ae T 2.581% +.0.003 mn(pile n) 
Ke) 7.364 Counted 2 samples each for 10 half-lives 
8 7.929 with automatic recording 8 electroscope 
Assignment from agreement with d,p results; ; : 
see also Cr R.M.-Bartholomew, F.Brown, W.D.Howell, W.R.J.Shorey, 
+Phot ons per 100 n captures in cr L.Yaffe , Can. Je Phys. 31, 714 (1953). 
B.B.Kinsey, G-A.Bartholomew, Phys. Rev. 89, pe 2.5744 0,003 Mn (pile n) 


375 (1953). 
Counted for 4 half-lives with 6 electroscope 


ry 


= a, oH eth i vu . 
eed 23a tracks fron Fe(thn)  E,~5 ppl Karate ee ee ee 
UeP.Lonchamp, Js phys. radium 13, 333(1952). 
; m3 (0.85) 7<gx107?$ by 
Vo eee a i 4 peat oat T.CeEngelder, Phys. Reve 90, 259 (1953). 
H.Faraggi, J» phys.’ radium 14, 160(1953). 
. : ‘4 1oot «1-81 a, 55-6107) E151 
¥ 100i =. 2.13 a, =4.6x 107" EZ? pe~ 
lane a >6x 107° ppl 
24 30 BB ) H.Slatis, KeSiegbahn, Arkiv Fysik 4, 485(1952). 
_ - Assuming decay energy >2 Mev 
UsHeFremlin, MeCeWalters, Proce Physs Soc. 65A, Capture ¥'s Mn? (ny) scin 
. 0.190 7.2 
Capture y's  Cr(ny,) pair s : No crossover of 0.090:and 0.190 ‘Y's observed 
9 8.881 BeHamermesh, VeHummel, Phys. Rev. 88, 916(1952). 
7 9.716 . 
Assignment from masses and Mn?” 0.835y; : 
see also Cr pa Capture y's mn55 (n,~y) pair s 
+Photons per 100 n ¢aptures in Cr 4 a Ais fe ee 
eslifansial sor? sreunyiesa ne mW e 4. 
B.B.Kinsey, GsA«Bartholomew, Phys. Rev. 89, oT 4.10 1 5.77 
ATs A195). 2 4.24 0.5 5.91 
= “, oe Vay % tal he rv oe : ‘ 
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2t «4. $5 at 6.4 
pt. 4.72 0.5* 6.43 
on | N.B| 2.5°,. 60779 
et =—-5. 4 6.5' 7.048 
gt g 21 BP 715 
Pate ity} tet «7.261 


tphotons per 100 n captures 


GeA-Bartholomew, B.BeKinsey, Phys» Reve 89, 386 
(1953). 


y's Fe (n n'y) ina 14 scin 
0.85 ny 
1.29 
1.42 
2 


ReE.Garrett, FeLeHereford, BeWeSloaope, PhySe Reve 
91, 441A (1953); verbal report. 


TAS Fe (n,n'y) E, = 14 scin 
3.3 ny 
4.4 
5.8 
Zinil 
8.75 


Spectrum continuous below 3 Mev 


VeE-Scherrer, ReTheus, WeReFaust, Phys. Reve 89, 
1268 (1953). 


Capture y's Fe (ny) 
0.425 
8.5 
Isotopic assignment uncertain 


BaHamermesh, VeHummel, Phys. ReVe 88, 916(1952). 


bag mS s Fe(ny,¥) pair s 
3.43 
ee 3.86 
arn ha 
oy 
hen ea Bey 
0.4* 6.369 


Isotopic assignment uncertain 
Photons per 100 n captures + 


8.B.Kinsey, GeA.Bartholomew, Phys. Reve 89, 375 
(1953). 


Euts 0.20 scin 
from continuous y endpoint 


P. Bolgiano, LeMadansky, FeRasetti, Phys. Reve 
89, 67911953). 


Baits 0.22 scin 
from continuous y endpoint 


AsMichalowicz, Js Physe radium 14, 214(1953). 


(K x ray) (K x Tay) in ~0.04% of disintegra- 
tions from double lonization of K shell pe 


G.Charpak, Compt. rend- 237, 243 (1953). 


o ‘ 


No € ~(<8x 1075%) ‘between 0.030 and 0.20 
“Mn? (10-Mev d,2n) chem 


Fate Porter, He PsHotz, Phys. Rev. 89, 938(1953). 


Capture y's Fe (ny) pair s 
O.8* 8.345 
an 8.672 


2.7+ 9.298" (also Fe>® 2) 
Assignment from agreement with d,p and p,n 
results;see also Fe : 
Photons per 100 n Captures in Fe 
B.B.-Kinsey, G.eA.Bartholomew, Phys. Rev. 89, 375 
(1953). 


¥y Fe (n, n'y) b= Se7 e1ecin 
0.88 


M.sA-Rothman, D.W.Kent, C.E£.Mandeville, usFranklin 
Inst. 256, 278 (1953). Phys. Revs 92, 1097A(1953)- 


Y Fe (n, n'y) E,'=@.4 scin 
(0.85) 


MeJePoole, Phil. Mags 43, 1060(1952). 


¥y Fe (nyn’y) r= 1.23 scin 
(0.85) 


B.Rose, U.M.Freeman, Proce Phys. Soce 66A, 120 
(1953). 


y's Fe (n,n'y) E = 14 scin 
0.85 
1.25 


L.C.Thompson, Phys. Reve 89, 905A(1953). 


y's Fe (nyn'y) E,=25 scin 
0.85 
1.25 
1.42 (Fe5!?) 


ReBeDay, Physe Reve 89, 908A(1953). 


|x <0.05 para 


ReSeTrenam, Proce Phys. Soce 66Ag414 (1953). 


Levels Fe.(dy p) Ey = 14.3 
d,p (9) ZS. a =a 

~1.4 be iaed. 

~2.6 Ly Sd 


C.F.«Black, Phys. Reve 90, 381A(1953)- 


Capture ys Fe (ny) pair s~ 
0.5 4.968 
5.27 5.914 
5.6 6.015 
3.5' 7.285 
3et =—s_- 7.639 


Assignment from agreement with d,p results; 
see also Fe 


+Photons per 100 n captures in Fe 15 


B.B.Kinsey, G.A,Bartholomew, Ere Revs. 89, 
375 (1953)- 


Capture y's _— Fe (ayy), 
6.0 ne 
7.4 q “5 ’ O73 
Assignment from intensities | 
No line at 1.4 observed. . wit 


BeHamermesh, VeHummel, Physe hea 88, 91611952) 


26 32 


Feo? 
26 «33 


Co 


ay 29 


ijt ee dives 


NEW NUCLEAR DATA 


y 
T pp —>3x1ol4 | ppl coo” 
Assuming decay energy >2 Mev 272 30 
JeHeFremlin, W.C.Walters, Proce PhySe Soce 65A, 
911(1952). 
Capture y's — Fe (ny) pair s 
2.7 9.298 (also Fe®> ?) 
0.1 10.16 
Assignment from masses and Co5® decay; ¢o°8 
. “see also Fe 27 “ah 
+Photons per 100 n captures in Fe 12 
B.BeKinsey, G-A.Bartholomew, Phys. Rev» 89, 375(1953)- 
(oem 46% 0.271 F-K plot linear sl 
54% 0.462 F-K plot linear 
0.3% 1.560 F-K plot not a or D, 
y 2.86 0.191 a=7x 1073 M1 
57% 1.098 a=1.8x10°* M1 
ame (289 a=1.4x10°' £2 
(0.19Y) (1.1y) Fe® (pile nV); 31 ce> per 
yy(@) agrees with I1=3/2, 5/2, 7/2 scin 
F.ReMetzger, Physe Reve 88, 1360(1952). 
yy (0) scin 
Agrees with I = 3/2, 5/2, 7/2 
Excludes I ="5/2,2.3/2s.°7/2 
DO.Schiff, FeHsMetzger, Phys. Reve 90, 849 (1953) 
+ 59 
¥Y 58, 1.10 s7 cpt Co 
42 1.28 27 32 
No other Y (0.5 to 2.1) < 10% 
B.S.Dzhelepov, NeNeZhukovskii, YeVeKhol'nov, 
Doklady Akad. Nauk SSSR 86, 497(1952). 
¢0%0 
Ey (1g0)e° a=1.8= 10m s ce” OF, may 
(1.30) a=1.1x107* re 
G.eHinman, D.Brower, R.Leamer, Phys. Rev. 
90, 370A(1953). 
Neutron resonance B= 1 ev to 5 kev 
l2zev oJ %=2,1x 10? 
AsWeMerrison, EsReWiblin, Proc. Roy» Soc. 215A, 
278 (1952). 5.2) 


T ~0.18° Fe (17-Mev p) 
3” ~7.4 scin bias 
WeMeMartin, S.W.Breckon, Can. J» Phys. 30, 643 
(1952). is 

B* ~3T 0.995  ™m55(20-Mev a) chem; s 
Bt net 1.53 


LeSeCheng, J«LeDick, J.s0.Kurbatov, Physs Rev» 
88, 887(1952). 


I 1 72 
4.6 


UeM.Baker, 8.Bleaney, K.D.Bowers, P.F.D.Shaw, 
R.S.Trenam, Proce. PhyS» Soc» 66A, 305(1953). 


para | 


29 


g* 0.320 Mn55(20-Mev a) chem s 
ys : oy K/L 

<0.018 8 cet 

0.119 ~0.7 ~6.3 M2,E3 ce> 

0.133 ~0.7 ~5.2E3 pen 


L.S.Cheng, U«LeDick, J«D.Kurbatov, Phys. Reve 
88, 887(1952). 


Il 3.5” 
0.805y is not dipole 
*Based on I1=2 


Y(65T) 
y(05T) 


UeMeDaniels, MeA.Grace, HeHalban, NeKurti, FeNete 
Robinson, Phils Mage 43, 1297(1952). 


d 


fr. 72 d 9.2"Co chem 


D-C-Hoffman, DeSeMartin Urey Ue Phys. Chem. 56, 
1097(1952). 


jes 0.472 Mn?>(20=Mev a) chem; s 
ef (0,805) a, = 29x10" E2 ce=pem 


LeSeCheng, UelLeDick, UeDeKurbatov, Phys. Reve 
88, 887(1952). 


Y (0.805) Electric multipole 
Polarization from low temp. aligned nuclei 
G-ReBishop, UsMeDaniels, GeGoldschmidt, H.Halban, 


NeKurti, FeNsHeRobinson, Physs Revs. 88, 1432 
(1952). 


Level co(n, n'y) 
¥, ‘ 1.1 scin 


V.E.Scherrer, WeL.Smith, B.-A-Allison, W.R.Faust, 
Physe Reve 91, 768 (1953). 


T% 10.474 0.02 Co(pile n) 
Counted 6 samples each for 7 half-lives 


ReM. Bartholomew, FeBrown, WeDsHowell, WeRedeShorey 
LeYaffe, Cans Ue Phys. 31, 714 (1953). 


Yy 0.059 a, = 35 pe, scin 
UsH.Kahn, ORNL -1089(1951). 
yea 3.5 Y(8,T) 


Value of 3.0 (Phys. Rev. 85, 688.) in error 


BeBleaney et ale, quoted by UsM.Daniels et ale, 
Phile Mage 43, 1297(1952). 


Tun 4.95% + 0.04 Co(pile n) 
Counted for 8 months with 6 electroscope 


EeE-Locketty, R»eH.»Thomas, Nucleonics ll, No. 3, 
14 (1953). 


Gi, 5.21%+ 0.04 
Counted for 3 years with ic 


u.Kastner, G.N.Whyte, Phys. Revs 91, 332 (1953). 


Co(pile n) s7 


B 0.316 


Ye Yoshizawa, Ue Phys. Soc. Jvapan, 8, 435(1953)- 
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y 1.1728 K/LM~10 Sm cep 080 
1.3325 K/LM~10 seg: 
Energy calibration from authors' new 
absolute measurement of 1.12 and 
1.41 y's of Bi7+4 
GeLindstrom, A. Hedgran, D-E.«Alburger, Phys. 
Rev. 89, 1303(1953). 
y (1.17) "Age 2x 1027" ky 
(1.33) 7< 2x 1077s ky 
TeCeEngelder, PhySe Reve 90, 259 (1953)0 
¥y (1.17) Electric multipole Ni 
(1.33) Electric multipole 
Polarization from low temp. aligned nuclei 
G-R-Bishop, JUseMeDaniels, G.Goldschmidt, H.Halban, 
NeKurti, FeNeHeROobinson, Phys. Reve 88, 1432 
(1952). 
(1.17Y) /(1.33Y) = 0.98+0.04 sir Cpt 
B.S.Dzhelepov et al, Doklady Akad. Nauk USSR 
77, 23311951); NSA 5, 6510(1951). 
YY(9)s YY polarization —direction scin 
T= 4t, 2t, ot 
ReMeKloepper, E.sSeLennox, M.LeWiedenbeck, Phys. 
Rev. 88, 695(1952). 
yy(@)s yy polarization-direction 
Il=4+t, 2+, Ot 
Jed«Kraushaar, M.-Goldhaber, Phys. Rev. 89, 1081 
(1953). 
nid9 
28 31 
yy (@) I=4,2,0 b= 0.167 
JeS.eLawson, Ure HeFrauenfelder, W.eKseJentschke, 
PhySe Reve 91, 484A; 91, 649 (1953) 
vy (@) I=4,2,0 b= 0.166 
S-Chatterjee, AeKeSaha, 2.Phys-. 135, 141 (1953) 
yy (@) depends on chemical state 
“E.-D.-Klema, F.K.McGowan, Phys. Rev. 91, 616 (1953). 
Capture y's (nyVY) scin 
0.220. 5.8 
1.1 7.0 
1.5 
BeHamermesh, VaHummel, Phys. Rev. 88, 916(1952). 61 
Ni 
28 «33 
Capture y's Co (nyY) 2 cryst scin s 
100r ~—s«0.«. 2 
19h 1.30 
2ot 2.00 
2.39? 
Fan fh ist 3.58 
WeAsReardon, ReWeKroney ReStumpy PhySe Reve 91, 
334; 91, 442A (1953). 
; ;63 | 
Capture Y's Co?? (nyy) pair s ike 


O.e -3.69. ore’ 6,11 


i’ “‘y.og'' \ “o.¥ |g) 260 


0.8 =u 8 5* 6.474 

i+ 437 et 6.690 
0.6’ 4.59 7+ 6.867 
2.51 4.903 2.5 6.97 

2° aisesi8 1.3° 7.0 
0.7 5.35 4.01 7.201 
6.3' 5.646. 3.0'» 7.486 
i bale 


t photons per 100 n captures 


G-A.Bartholomew, B«B.Kinsey, Phys. Reve 89, 386 
(1953). 


Relative abundances N1(CO) 3 ms 
A 58 6C 61 62 64 
% 68.0 26.3 fe AS 3.66 1.01 


H.C.Mattraw, CeF.ePachucki, AECU —1903(1952); 
NSA 6, 2526 (1952). 


Capture ve Ni(nyy) pair s 
st ° 5.82 ot «6. 84 
0.3" 5.99 0.5* 7.05 
1.0 6.10 olb? 97222 
0.6* 6.34 2.8 8.12 
2.0' 6.58 


peotopss assignment uncertain 
Photons per 100 n captures 


B.B.Kinsey, GeA.eBartholomew, Phys.e Revs 89, 375 
(1953). 


Levels N1°° (dy) g710e2 ppl 
0.42 - 5.20 
3.08 5.66 
4.57 


C.EeMcFarland, M.M.Bretscher, FeB.sShull, Phys. 
Rev. 89, 892A(1953). 


Capture y's Ni (Nyy) pair s 
i) Gaal 
A ad Ae 
5 61 
14 8.532 (also Ni ?) 
3st 8.997 
Assignment from agreement with d,p results; 
see also Ni e 


+Photons per 100 n captures in Ni 


B-B.Kinsey, GsA«Bartholomew, Phys. Rev. 89, 
375 (1953). 


0 


Capture Pie Ni(nsY)-* pair s 
4y 7.528 . 
636. 7.817 oS 
14 8.532 (also N15? ?) 


Assignment from agreement with d,p results | 


sj and cu®t ‘decay; see»also Ni 


thebans per 100 n captures ‘din Ni 


B.B.Kinsey, G-A.«Bartholomew, PE tend ReVe *9, 375 


(1953). 


axis below |” 
plots linear 


F-K plot concave toward: ener 
30 kev although s?° ana pm’? 
to 10. kev oer 


U.P.Mize, ib rartarand) Puy Rev.’ 91,2104 (1953)+ 


Cu 


29 ,.95™" 
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y 
T ge >3x 1025 ppl cued 
Assuming decay energy >2 Mev 29 55 
UeHeFremlin, MeCeWalters, Proc. Physe, S0ce 65A, 
911(1952). 
y's Cu(n,n’y) E,= 207 
0.88 scin 
~/25 
V.E.Scherrer, W.eL.Smith, B.A-Allison, W.R-Faust, 
Phys. Rev» 91, 768 (1953). cy 
29 36 
Y's Cu(nyn'y) E, 714 scin 
ney 
I.1 
66 
1.55 Cu 
2.14 255 Tt 
ReE.Garrett, FeleHereford, BeWeSloope, Physe Reve 
91, 441A (193); verbal report. 
Capture y's Cu(n,¥) scin 
0.150 
6.5-7 
7-8 
B.Hamermesh, VseHummel, Phys. Revs 88, 916(1952). 
Capture Y's Cu(n,Y) ‘ pair s 
0.7 5.07 0.2 5.75 
0.67 5.18 1* 6.05 
iy 38.8) it 6.4 
4° - Geuaa, 1* 7.16 
o.st = 5.64 
qysotepic assignment .uncertain.. 
Photons per 100 n captures 
GeAsBartholomew, 8-BeKinsey, Phys. Rev. 89, 386 
(1953). 
7 3.048 N1(15=Mev p) 
WeMeMartin, SeWeBreckon, Cane Us Phys. 30, 643 67 
(1952). Cu 
29 38 
¥y (0,65) 1 37< 2 x 1079 by 
T.CeEngelder, Phys. Reve 90, 25-9 (1953). 
T 9.80” 
JeGoldenberg, M.0.Sousa~Santos, EsSilva, Clencld 
cultura 3, 307(1951); Chem. Abst. 46-10926 (1952). 
q -0.16 para 
fad laeney K.0.BowersS, ReS.wTrenam, Proce Physe 
Soc. 66A, 410 (1953)- 
pry? No Boy | 
$.Meric, Istanbul Unive Fen Fakilt. Mecmuasi 
16A, 51(1951). : 
Cu 8 
aE, ae 29 39 
Capture y's Cu(nyy) pair s 
er eT tee tL None 
et 7.01 ry 4 


5.5* 7.296 
20* 7.914 
Assignment from agreement with d,p results; 
see also Cu 


+Photons per 100 n captures in Cu 


9, 386 


G.A.Bartholomew, 8.B.Kinsey, Phys. Rev. 89, 
386 (1953). 


q -0.15 


B. Bleaney, KeD.Bowers, ReSeTrenam, Proce Phys. 
Soce 66A, 410 (1953). 


para 


t 5.07" + 0.02 Cu(pile n) 
Counted for 9 half-lives f& electroscope 


ReMsBartholomew, FeBrown, WeDeHowell,WeRedeShoreyy 
LeYaffe, Cane Ue Physe 31, 714 (1953). 


T 5.10" Cu(slow n) 

Counted with f electroscope 

BeW.eSargent, LeYaffe, AsP.Gray, Can. us Phys. 

31, 235(1953). 

y (1.04) 7< 2xi0-98"’ by 

T.CeEngelder, Physe Reve 90, 259 (1953). 

Capture %, Cu(nyV) pair s 
9 7.634 ? 


Assignment from agreement with unpublished 
d,p results, but disagrees with zn® (Yen); 
see also Cu 

+Photons per 100 n captures in Cu 


G.A.Bartholomew, 8.B.Kinsey Phys. Reve 89 
386 (1953). ‘ : 


r 612 Ni (40-Mev a) 
j ome 45% 0.395 zn(i95=Mev d) chem; sl 
35% 0.484 
20% 0.577 
OY 0.092 a= 0.5 E2 
0.182 a= 0.012 Mi 


HeTeEasterday,, Physe Revs 91, 653 (1953). 


& 0.37  2Zn(27=Mev d) aby 
0.45 aby 
654% 0.55 a 
y st 0.094 scin 
st 0.19 
W 0.30 
W 0.39 


(04376) (0,19y) (0448) (0.09y) 


ReHs»Nussbaum, A,H.eWapstra, N.eF.eVerster, Physica, 
19, 131 (1953). 
{ 


T 32° gn(< 15-Mev n) chem; a 
& n8.0 ° Ga(< 15-Mev n) 
y weak 


A.Flammersfeld, ZeNaturf. 8a, 274 (1953). 


3 


32 


zn 


zn62 


SMU 5} 


30 


30 


mot 
34 


65 
35 


Zn 
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Capture y's —_2n(n,y) sein so aie 
38 
1.0 
7.5 ; 
BeHamermesh, VeHummel, PhySe Rev. 88, 916(1952). 
Capture y's Zn (Nyy) pair s 
ine" OI | OVS RECS Og 
1.6 By 1+ 6.49 69 
0.7" 5.28 0.57 6.65 Sea 
2.5% “5.Ng et -Eei7 66.96 eel 
1h 28.77 2.0* 7.19 
0.8" 6.03 
Isotopic assignment uncertain 52" 
Photons per 100 n captures 
B.B.Kinsey, GeAseBartholomew, Physe Reve 89, 375 
(1953). 
zn70 
z 3.4" Ni (13-Mev He3) se: 
DeNeKundu, T.eWeDonaven, M.sL.Pool, UJeK.eLong, 
Phys. Rev. 89, 1201(1953); Physica 18, 1304 
(1952). 
: Ga 
15) 
Te >3x10 pe 
A.perthelot, R»Chaminade, C.Levi, L-Papineau, 
Compt. rend. 236, 1769 (1953). 
(st 0.327 sl 
+ (ott a= taselore Gao 
yf fst = 266 Na2?2 comparison and cet ee 
No 0-20y (< 3x107*) Sl per 
M.Sakai, PeHubert, Compt. rend 236,1249 (1953)- 
Bt (06327) F-K plot linear to0.05 
y (1011), a = 2.6x10>* 
€, |B = 2843 
JeF.Perkins, S.K.Haynes, Phys. Revs 92, 1096A(1953)- 
¥y (1.11) @’= 2.5x10"-"sl ce™, Opt 
E.F.eSturcken, A.sHeWeber, PhySe Rev. 91, 484A Ga® 
(1953). “ 31. 34 
y/ft = BL +5 Na22 comparison 
NO 0.20y (< 0.1%) scin 
NePerrin, Us Phys. radium 14, 273° (1953). 
Ey /At = 3343 pe 
PeAvignon, Compt. rend. 237, 157 (1953). 
Capture ue Zn (Nyy) pair s 
10 7.876 
Assignment from agreement with dyp results; 
see also Zn 
+Photons per 100 n captures in zn ga” 
31 36 


B.B.Kinsey, G.A.Bartholomew, Phys. Rev. 89, 
375 (1953). 


Capture es Zn (nyy) pair 3 
0.6" 8.31 
0.2 8.58 
0.2 8.98 


a7) gata 
~o.07* 9,51 
Assigned here since E. >n binding ‘s other 
Zn's;see also Zn 
Photons per 100 n captures in Zn 


B.«BeKinsey, GeAsBartholomew, Physs Rev. 
(1953) 


89, 375 


0! 0.435 a=0.06 sl ce, scin 
R»B.Duffield, LeM.Langer, Phys. ReV. 89, B54 
(1953). 
B™ 100% ~—-: 0.897 sl 
R-B.Duffield, L.»MsLanger, Phys. Rev. 89, 854 
(1953). 

y 
T BB >1915 


Assuming decay energy >2 Mev 


JeHeFremlin, MeCeWalters, Proce Phys. Soc. 65A, 
911(1952). 


Neutron resonances E, =5 ev to 5 kev 
94 ev 
290 ev 
AeWeMerrison, EsReWiblin, Proce Royse Soc. 215A, 
278 (1952). 


ye gn°+(8.1-Mev p) 


% 2 
ft $53) chem scin 
Bot = 0.97°% 
22? 
3.8 
E4,,2 7240-5 from (p,n) threshold 


BeLeCoheny Physe Reve 91, 74 (1953). 


gn°4 (9.5-Mev p) 
Cu(40-Mev a) chem 


T a 
ft Zn (19=Mev-d) 


BeCrasemann, PhySe Reve 90, 995 (1983)- 


fe 15™ Cu(21-Mev He3) 
b 2.1 we 

M.L.Pool, Physica 18, 1304(1952). 

Da 22 Zn(6-Mev d) chem; a 


AsHeWeAten, Ure, Hedewljs, 


M.Boelhouwer, 
Physica a) 1032(1952). 


zn(19-Mev d) Cu(40-Mev a) 


PANY 4 chem; sl 


BeCrasemann, PhySe Reve. 90, 995 (1953). 


va¥ f 426 


» (0.092) 
(0.18Y) (0.307) 


S.CeFultz, nedeNash, R. Le Woodward,’ Phys Reve 


Geos 147 


88, 170A(1952). “ 
%. (0.092) 7~350#5 scin 
(0+18Y) (0.30Y) wns _ Cu(21-Mev He?) 


M.L.Pool, Physica 18, 1304(1952). is 


NEW NUCLEAR DATA . 


ga’ og Zn(p) ion chem ge”8 T 86™ u*35 (pile nyf) chem; pe 
; BR; Shams : yes K/L eh N« Sugarman, Phys. Reve 89, 570(1953), 
2.7% 0.090 0,074 M1 a ' 
63.9% 0.092 0.63 7.0 ' ER 
29.6% 0.182 0.011 12.6 Mi as 52 Ge (26-Mev d) chem 
1.08 0.206 0.029 14 ei Da 2.7 a 
20.2% 0.296 0.0029 TOL, M1 ¥y 1.04* scin 
4.9% (0.388 0.0019 M1 1.7 % 
0.4% 0.496 2.0" 
0.24 0.790 sl ce~ pe-, scin K/B* <o.2 y/B* 
0.4% 0.880 
B.Verkerk, AsHsWeAten, Ure, Physica 18, 974(1952); 
(0.206y) 0.0907, 0.182y) (all y's) (X) wie Wapstra, NeF.Verster, ibid. 


( 
(0.496y) (0.296y, 0.388y) 
(0.0907,0.296y) ‘0.092y) delay of 8.545 


No other delay (<5x107’§) As’! T 60" Ge (25=Mev d) ms 
Decay scheme, spins proposed 33 38 ft w 0.30? chem 8 
BeHeKetelle, A.R.Brosi, F.M.sPorter, PhyS. Reve 0.82 
90, 567 (1953). oe 0.0233 gs ce; 
0.175 
HeAtterli SeThuli Ll, de 
Ga/2 Y eat 2.491.+0.002 s7mN2 pe- sea bags EPDM SAAN PEEL s 22IGEE? 55 
32 4 100f 2.508 +0.002 
A.Hedgran, DeLind, Arkiv Fysik 5, 177(1952). T 608 Ge (14~—Mev d) 
it 0.80 chem, sm 2 
Ge Relative abundances GeF,; ms ee 0.175 K/LM= 8.3 
ce, /Pt = 0.14 
A 70 72 73 74 76 
20.52 27.43 reTA:) 36.54 1ath PeHeStokery O.PeHok, Physica:19, 279 (1953). 
JeHeReynolds, PhySe Reve 90, 1047 (1953). 
Spl e as’2 sy 0.697 Ge (14—Mev 4) 
3339 «= ce //4t = 0.0080 chem sm”N2 ce 
te zg... 0.23 sein 
32 39 from continuous y endpoint PeHeStoker, O-PeHok, Physica 19, 279 (1953). 
B.L.Saraf, J. Varma, C.£&.Mandeville, Phys. Rev. 91, 
1216 (1953); Phys. Rev. 92, 848A (1953); U-Franklin 5 
Inst. 256, 279 (1953)- As’3 ty 0.0130 Ge (14=Mev d) 
75 33 40 0.053 K/LM=5.2 chem; ce~ 
Ge a 4ygs As’? (np) Ge!* (n,y) 
32 v0 4 0.175 scin PeHeStoker, O.PeHoky Physica 19, 279 (1953). 
48 
+B. Smi -S«Cail +C.GeMitchell, Phys. 
pron th tsfs Meggan. 6-H) sone .-a8nis y 0.0135 as large 9 7 = 4.044 
0.054 900HS<r< 10° 
ma oe gk Ve 0.0135 Y follows 0.054.Y scin 
g2™ B 15% 0.614 Ge''(n,Y); sl 
JePeWelker, AeWeSchardt, JedeHowland, Ufey 
85% 1.137 uM GeFriedlander, PhySs Revs 91, 484A (1953). 
y 0.265 sl pe,scin 
0.408 sl ce’,scin ‘ 
0.572 sl Cpt,scin aso 1.43524 I 
No (1.13757) (y) Ee v(As'>)/v(0) = 1.11569 + 0.00005 
A.B.Smith, ReS.Caird, AeC.G»Mitchell, Phys. Na ,HASO,» D,0 
Wage 85s 15009952) « YeTing, DeWilliams, Physs Rev. 89, 595(1953)- 
No delayed ce~ (St) 
R-Ballini, Ann. Phys. 8, 441 (1953). No isomeric state observed after 5 min. 
Separation of.as from.se’® 
Vy 
ge”6 Tp >2x 1018 ppl EeNevensen, LedJelaslett, DeSsMartiny Ure. Feds 
Ce Assuming decay energy >2 Mev Hughes, WeWePratt, Physe Reve 90, 557 (1953). 
UeHeFremlin, M.eCeWalters, Proce Phys. Soc. 654A, 
© 91201952). 2 
; as76 gg 3% 0.48 as(pile n); s7V2 
350 3 12% 1.76 
e’79 2.3 Ge(pile n) 30% 2.40 
32 45 2of , 52% 2.98 ATI=2, yes shape 
oor -*[pueto 14" Ga’? impur toy?) lacie 0.558 a, = 0.002 ” ce™ 


 BeL.Saraf, y.Varma, Ce Fe wendevi ie, Phys- Reve E.P.Tomlinson, S.LeRidgway, priyssh Rev. 88, 
ents 91, 1216 11953) + : 170A(1952),. verbal reporte., 


7 or 


Y 


0.56 
0.65 


(0. 65Y) (0.56y) @) 


F.eReMetzger, W.8.Todd, UeFranklin Inst. 256, 277 


(1953) « 


ye 


0.56 
0.65 


1.21 


2.1 
(0.65) (0.56y) (8) 


(E)2 
(M) 4 
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(E)2 
(E)2 85%) 
I= 2, 2, 0 


(20-€6%) 


yy @) 
yy (0) 
scin 


yy (@) 
vy (8) 


I=2,2,0 As(Slow n) scin 


UsdeKraushaar, MeGoldhaber, Phys. Rev. 89, 1081 


(1953). 


(26) (. By) (8) 


HeRose, Phile Mage 44, 739 (1953). 


T 


b = 0.076 


38.0! 


NeSugarman, Physe Revs 89, 570(1953). 


14F 


20t 
10t 
150 
50t 


38.7" 


pee 
0.028 


0.086 
0.160 
0.246 
0.524 


U(n,f) 


Ge (nyy8) 


+Photons per 10+ disintegrations 


M.E.Bunker, RedJePrestwood, UJ.W.Starner, Phys. Rev. 


91, 1021 (1953). 


2 
D4 

140 

50t 


390 


0.0337 


0.25 
0.53 


(0.448) (0.25Y) 
+Photons per 10’ disintegrations 


Ge (pile n,y3) 


sl 


u?35 (pile n,f) chem; pe 


chem 
scin 


chem 


scin 


apy 


S§.A.Reynolds, GW.Leddicotte, H.A.sMahIiman, Phys. 
Revs 91, 333 (1953)- 


y 
25t 

st 

165+ 

at 

50t 


(0.27Y) (0.25Y) 
(~0.448) (0.28) 


0.032 
0.087 
0.160 
0.247 
0.270 
0.520 


No (0.52y) (y) 
No (0.698) (y) 


d 12"Ge 


+Photons per 10° disintegrations 


B.L.Saraf, J.Varma, C.E.Mandeville, Phys. Rev. 


1216 (1953); Phys. Rev. 92, 848A (1953); U- 
Franklin Inst. 256, 279 (1953). 


ek ett 
~20t 

230t 

70t 


0.088 
0.155 
0.243 
0.528 


(0.155y) (0.088y) 


NO(0.52Y) (Y) 


d 12"Ge 


scin 


91; 


scin 


NO (0.247) (0.088y,0.155y) 
+Photons per 10° disintegrations 


F.Rasetti, £.C.Booth, Phys. Rev» 91, 1192(1953)- 


as’8 


33 °° 85 


stable 


Se’9 


Pa: 


Biocwe 


ge82 


34 48 


Br’? 


35 42 


T 91.0" 4 8e"Ge’® y235 (pile n, tf) 
No -~40" activity observed chem; pc 


N.Sugarman, Physe Reve 89, 570(1953). 


T 88” U(nyf) chem 

B- qed a 
No 40" AS activity found but did find sb(?) 
with T~ 30" 


U.eG-Cuninghame, Phil. Mags 44, 900 (1953)- 


T 9.0" U(n, f) chem 
om ; 2.3 D 3.9"Se a 
U.G.Cuninghame, Phil. Mage 44, 900 (1953)- 
€ (no 6's) Se (pile n) 
Y 0.5% 0.067 gl ce pe~ 
14% 0.077 
6.5% 0.098 a8 K/L=11 
oe tay 0.124 a,.0.3 
PAZ = 0. 138, =0612 
0.04% 0.203 
71% 0.269 ,=0.09 
ecsy 0.281 
0.03% 0.308 
14% 0.405 a,=0.0015 
No 0.0247 Y No delayed yy(0.3"S-10"S) 


(<O.15y) (y) 


EeNe Jensen, LedJeLaslett, D.eSsMartin,y Urey Fede 
Hughes, WeWePratt, PhySe Reve 90, 557 (1953). 


Decay scheme proposed 


sy 0.16 Se(fast n); sl ce~ 


JeOrring, Arkiv Fysik 4, 469(1952). 


Y 0.13 


JeH.Kahn, ORNL —1089(1951). 


Se(pile n); pc, scin 


Be 0.53262 
v (se!’) /v(D)=1.24211+0.00010 
HeEeWalchli, Phys. Reve 90, 331 (1953). 


H,Se Mic 


Ty 3.88" d 9"As chem 
U.GeCuniInghame, Phil. Mags 44, 900 (1953). 
T >10rTY Se chem 
No 36" Br detected 
H.D.eSharma,y Curre Scie 22, 45 (1953). 
ye 0.023? 0.524 scin 
0.086 0.58 
0.160 0.76 
0.246 0.82 
0.300 1.00 
No 0.641y 


M.E.Bunker, R.ed-Prestwood, U.W.Starner, Phys. Reve 
91,1021 (1953). 


et 


Br K, x rays ' __ eryst 
Suggest known 0.046 and 0.108 y's are from 
isomeric state in Br’® 


P.Marmier, P.Preiswerk, quoted by P.Stahelin, 
P.Preiswerk, Nuovo Cim. 10, 1219 (1953). 


pr80 


CN alle 344 
18” 


Br®! 
35 46 


prot 


35 49- 


pro? 
55 .n 52 
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p(Br8+) ju(Br??) = 1.07794 M Kr8° 
; 6 4 
q 0,335 eae 
a(Br79) /q(Br®2) = 1.19707 
JeG.King, VeJaccarino, Phys. Rev. 91, 209A (1953). 
a(Br’?) /q(Br8+) = 1.1967 quad res 
E.Manring, C.Brown, D.Willflams, Phys. Rev. 90,348A 
(1953). 
88 
19 Aly 44 Kr 
a(Br’’) /q(Br°~) = 1.1970 C,H,Br quad res 6 as 
S.Kojima, K.eTsukada, S.Ogawa, A.Shimauchi, J.» Chem. 
Phys. 21, 1415 (1953). 
no y (y/B* < 1.28) 
J.Laberrique-Frolow, Re Bernas, H.Langevin, Compt 
rend. 236, 1246 (1953). 
Rb82 
Re 0.62 Br(pile n) scin Abit 
y/B- = 0.09 (8) (0.62y) bae 
No(0.5117) (0.62y) No (x) (0.62y) 
G-S-Goldhaber, M.McKeown, Phys. Revs» 92, 356(1953)- 
p(Br®+) u(Br!?) = 1.07794 M 
q 0.280 
q(Br’?) /q(Br°*) = 1.19707 
UsG.King, VeJaccarino, Phys, Revs 91,209A(1953). 4 Ree 2 
4 
Y 368t 0.535 s 
0.602 
253t 0.750 
1oot ——:‘1.02 abe 
8st 1.29 37.47 
4ot 1.45 23" 
BeDzhelepov, AsSilant'ev, Doklady Akad. Nauk SSSR. 
85, 53311952); NSA 6-6197(1952). 
Be~ delay < several pus 
R.Ballini, Ann. Phys» 8, 441 (1953)« 
d 
40 
Y st 0.890 scin 
Ww 1.89 
L.MeLanger, R.B.Duffield, Quoted by C.M-Huddle— 
ston, AsC.G.sMitchell, Phys. Rev. 88, 1350(1952). 
B- 706 2.6 U(n,f) aBy 
30% 8.0 ehem a 
a4 sot 2-4 
20¢ 5. rose 
n emission (2%), presumably following 2.68 37 ihe 
(2.6B)(y) w 1.0 
A.F.Stehney, N.Sugarman, Phys. Reve 89,194(1953)- 
h 
a 1.86 199 


LeJsde Vries, FeTeHeVeringa, U.Clay, Koninkl. 
Ned. Akad. Wetenschap.e, Proce 558, 303(1952). 


& 854 0.83 Kr(n,y) U(n,f) ms; sl 
oy; 85% 0.1495 a, = 0.041 Mi ce~ 
Y IT ... 16% 0.3050 K/LM= 7 

(5) lex (0.15¥)] 


1.Bergstrom, Arkiv Fysik 5, 191(1952). 


35 
uP 10.274 U(n,f) chem ms 
From decrease; in abundance in seven years 
ReKeWanless, HeGeThode, Cans Ue Physs 31,517 
(1953). 
ba 0.666 Al=2, yes shape sl 

Kr(n,y) U(n,f) ms 
1.Bergstrom, Arkiv Fysik 5, 191(1952). 
Be 68%, 0.52 U(n,f) ms; sl 
12% 0.9 ? 
20% yt § apys) al 
‘y 0.028 K/LM= 8 
[ey (0.028y)] [~0.5 6]; e7/f= 0.085 
S.-Thulin, Arkiv Fysik 4, 363(1952). 
ge 24f 0 1175 Br(<20-Mev 2); sl 
761 0.775 
g: 0.188 O.464 0.818 ce, pe~ 
0.248 0.550 1.020 
0.322 0.610 1.314 
0.389 0.690 1.464 
0.423 0.768 v st 
CoMeHuddleston, AsCeGeMitchell, Phys. Rev. 88, 
1350(1952). 
a 76° d25.59Sr a 
4.2 
§* observed in 25.5¢Sr but assigned here 
P.Kruger, NeSugarman, Phys. Rev» 90, 158(1953). 
v4 2i™ Rd(fast n) ion chem 
¥Y 2st 0.239 scin 
10 0.463 
(0.23y) (0.23y) No (0.23y) (0. peta scin 
No x rays observed pe 
ReSeCaird, AeCeGeMitchell, Phys. Reve 89, 573 
(1953). 
ft .~3t 0.37? Br(<20-Mev a); 877, sl 
58T 0.82 
39T 1.629 AI=2, yes shape 
a 0.890 scin, s7 ce~ 
No other ¥ No B” (ww if present) 
(~0.88")(Y) No (1.638")(”) 
CeMeHuddleston, AeCeGeMitchell, Phys. Rev. 88, 
1350(1952). 
Ty 1.02 Rb®5 (pile n) 
Yy 0.56 scin 


No x rays (< 3%) consistent with ES, E4 pe 


R-eB.Schwartz, M.L.Perlman, W.Bernstein, Physe Reve 


91, 883 (1953)- 


€ <0.1% Rb (pile n) chem; pc 


k 


R.B.Schwartz, M.L,Perlman, W.Bernstein, Phys. Rev. 
91, 883 (1953). 


Ay polarization -direction 
1.08Y no parity change 


D.-ReHamilton, AelL ick, F. 
Physs Revs 96,370A(1953)}) ve 


M. Pipkin, 
rbal report. 


36 


Rb8? 
5 lie ye)". 


Rb88 
3 52 


stable 


38 521 


NUCLEAR SCIENCE ABSTRACTS 


T 5.90 x 1020” RbI(T1) scin 
pe 0.275  F-K plot not linear 
No ce” or v 


GeMeLewis- Phil. Mage 43, 1070(1952). 


r >4.8x 10107 
No (8) (e7) 


|.-Bahnisch, E.Huster, W.eWalcher, Naturwiss. 
BOy, STIL LISS 


477 counter 


i 17.7" d 2.7°Kr; sl 
Si 13% 2.5 AI=2, yes shape 

9% 3.6 

78% 5.3 


S.Thulin, Arkiv Fysik 4, 363(1952). 


T 25.5% Ag(450=-Mev p) chem 
Parent 76°Rb; not Pp 6.3"Rb(< 19) chem 


P.Kruger, NeSugarman, PhyS.e Reve 90, 158(1953). 


ad so"Y chem 
K/LM=5.8 Ss 


Ts 2.88" sr(d) 


a 0.3882 


G.A.Graves, LeMeLanger, ReDeMoffat, Physe Rev. 
88, 169A and 344(1952). 


u -1.0895 


srBr, i 
v(sr®®) (p) = 0.28322 + 0.00003 


60% sr8! 


C.D.deffries, P.«B«Sogo, Phys» Rev» 91,1286 (1953)> 


y 
T >3x 1018 ppl 
Assuming decay energy >2 Mev 


UeH»Fremlin, M.CeWalters, Proce Phys. Soc. 65A, 
911(1952). 


Sr (dy p) 
1.07 
2.07 
2.54 


Levels Ej =10.4 s 


‘CeE.McFarland, FeB.Shull, Phys. Rev. 89, 489(1953). 


Levels sr (dp) B,= 8-01 ppl 
1.07 4.73 
2.09 5.46 
2.66 


UsReHolt, TeNeMarsham, Proce Physe Soce 664,565 
(1953). 


T 9.67" U(n,f) chem sl 
Ba Ens 006 | 
33% 1.09 
29% 1.36 
4% 2.03 
27% - 2.67. Al=2, yes shape 
ty *1220.6¢ « (0.552 s7 pe~ scin 
 Be2t 0.645 
962 0.748 
tie 20.93 
10.4+ 1.025 
1.6+ 1.413 
(y) (0.66) (y) (0.93y) (y) (1+41y) 


D.«RAmes, MeE.BUNker, LeM.eLanger, 8.M.Sorensor, 
PhySe Revs 89, 903A; 91,68 (1953). 


39 49 


y90 
a9 ba 


v9! 


39. 52 
51" 


57 


ry ~70". y(1g0-Mev p) p 26°Sr chem 


AsAsCaretto, Ure, EsOQoWlig, Ue Am. Chem. Soc. 
T4, 5235(1952). 


T 3.5" Y(1g0-Mev p) p ga"sr chem 


AeA.Caretto, Ure, EeOeWilg, Ue Ame Chem. Soc. 
74, 5235(1952). 


h 


T 5 Y¥(130-Mev p) p 65%Sr chem 


AsAsCarettoy, Ure, ExOeWiigy Us Ame Chem. Soc. 
74, §235(1952). 


y 0.3813 


K/LM = 5.4 s 
No ce’ in region above 1 Mev 


G.A.Graves, L.M.eLanger, R.«DeMoffat, Phys. Rev. 
88, 169A and 344(1952). 


¥y 0.4834 


G.AsGraves, L.eMsLanger, ReDeMoffat, Phys. Rev. 
88, 169A and 344(1952). 


K/LM~7 8 


y (0.91) a,=3.4x107" EA 
(1685) a,=1.7x107" E2,M1 


FeReMetzger, H.CeAmacher, Phys. Rev. 88, 14 
(1952). , 


(0.908Y) (1.85Y) (@)  1=3,2,0 : 
Yy (0.908)  (E)1 (M)2<0.001% 


UeVarma, Bel.sSaraf, WeBeTodd, Ure, PhyS.e ReVe 91, 
484A (1953). 


(0.908Y) (1.85) (9) 1=3,2,0 
Y (0.908) (E)1 (M)2 0.002-0015% 


R.M.Steffen, Physe Reve 90, 321 (1953). 


ny Or05%, “1. 5s, : 
From deviation from theoretical shape of 
inner bremsstrahlung absorbed in Pb 


B.Makiej, Acta Phys. Polon. 12, 32(1953). 


T 50.3” d 9.7" sr chem 
y 0.551 %,=0.046 . sm ce 
K/LM=6.0 M4 


No & (< 1.5% of IT) 


O.PsAmes, MeE.Bunker, L.sMeLanger, B.«MeSorenson,. 
Physe ReVe 89, 903A; 91 68 (1953). 


¥Y 0.5512 K/LM = 6.0 s 


G-A-Graves, LeMseLanger, ReD.eMoffat, Phys. Reve 
88, 169A and 344(1952). 


T 619 
2 
B 1.54 AI=2,yes shape scin 


1.16y observed with T~160% No(1.16y) (6) 
FeleBoley, DeSeDunavany, PhyS« Revs 90, 158(1953). 


Continuous y spectrum . “scin 
Y(By > 0.09) /B~ = 0.0019 * 


P.Bolgiano, LeMadansky, FeRasetti, Phys. Rev. 89, 
679(1953). ’ 
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a 92 . 
: Pare Mass assignment of 3.5" activity confirmed 0796 Tap 6x10r°Y 89.5% 2r?® sein 
5 from 2r(7.8-Mev d,a) yields 40 56 for y of 3.8t0.5 
GeLs«Schott, WeWeMeinke, Phys. Rev. 89, 1156 (1953). UeAeMcCarthy, PhySe Rev. 90, 853 (1953). 
yo Mass assignment of 16.5" activit f 90 
39 55 pes. : Meme ont irmed Nb T 14.72 d 5.7°Mo chem 
m Zr(7.8-Mev d,a) yields eset Rae 1.2 Al a 
G-L.«Schott, WeW.eMeinke, Phys. Reve 89, 1156(1953). Absorption due to x rays, B* or both 
ReMeDiamond, Phys. Reve 89, 1149(1953). 
Tae 4.257 ar ( < 24—Mev 
4.5” Jie ee ReMontalbetti, Cane Js Phys. nb22 No B7 (< 0.05%) 
WL el wR 0.930 @=e6xi0' «s 
af 4.4o™ zr?° (<22-Mev ) P.Stahelin, P.Preiswerk, Nuovo Cim. 10, 1219(1953)- 
Bt 1.5% 0.85 afty Helv. Phys. Acta 24, 300 (1951). 
~0 4% 2.43 scin . 
y 100¢ ~=s«aO. 588 ~K/IM= 5.4 a = 0.08 No 6 Nb?3 (20-Mev p) chem; a,s 
Bt 1453 y ~toot 0.933 sein 
(0.858) (1.53y) ater’ (egy 
Bt /0.59y = 0.019 HeKeTIicho, DeGreen, UeReRichardson, Phys. Rev. 
86, 422(1952); 87, 195A(1952); priv. comm. 
F.J.Shore, W.L.Bendel, H.N.Brown, R.«A.Becker, Phys. 
Revs 91, 1203 (1953). 94 
Rest av (0.042) a, >100 Nb(pile n); pe 
m JeHeKahn, ORNL = 1089(1951). 
gon Ue 78" Zr ( < 24-Mev ‘y) 6-6 a #3) 
L.Katz, R»G.Bak ReMontalbetti, Cans Je Phys. 
31, 250(1953) « EB alec Ay ys longs Ti 2.2x10")" Nd(pile n) chem 
Be 0.50 a 
y. 9et 0.70 scin 
wt; 79% zr?° «22-Mev y) et 0.87 
ia 0.90 “aie et 1.57 
Y 0.913 K/IM= 7 ce *Based ono, (ND9>) = 141 
No Y (E,= 0.95-2.0) < 1% 
Bt /0.91y = 0.2 O.L.Douglas, A.sC.Mewherter, R.»«P.Schuman, Phys. Rev. 
92, 369 (1953). 
Fed.Shore, W.L.Bendel, H.N.«Brown, R.«A.Becker, Phys. 
Revs 91, 1203 (1953)+ 
ey yt a 659Zr chem 
si) a Yy 0.23) Ss ce” 
BOS. 65° zr9* (pile nyy) : 
rary U(pile n,f) HeSlatis, LeZappa, Arkiv Fysik 6, 81(1953). 
ie 149% 0.360 S™ 2 
49% ~0.400 ¥y 0.235 K/L = 4.5 s7 ce 
RP 0.910 _ e JeM.eCork, JeMeLeBlanc, D.W.eMartin, W.eH.Nestor 
Y 0.2355 Kyi 4.5 s7T ce M.KeBrice, Phys. Reve 90, 579 (1953). 
02725 K/L =~5 
. 0.758 = 
Bp (0.22) K/LM= 2.5 sl ce 
UeM.Cork, JeMeLeBlanc, D.W.Martin, WeH»Nestor, 
MeKeBrice, Phys. Reve 90, 579 (1953) VeSeShpinel, Zhur. Ekspti' | Teorets Fiz. 22, 
, 255 (1952); Phys. Abst. 55-8254 (1952). 
B oe aga Zr(pile n) fon Ss on 1, 35.0% 4 65°zr; chem 
< = = 0.165 s7 N\2 
Yy 0.721 a=0.0024 s pe, ce a 0.753 ST ce~ 
0.9 ; 
a ne 0.768 K/L = 7.6 
i : 1953). 
H.Slatis, LeZappa, Arkiv Fysik 6, 81(1953 Evidence for low energy y 4 
B 54% 0.364 s UeMeCork, JeMsLeBlanc, D.eWeMartin, WeHeNestor, 
43% 0.396 MeKeBrice, PhySs Reve 90, 579 (1953). 
x 0.722 a, =0.0014 s ce 
0.754 a, =0.0011 S, 
By (@) b=0.00+0.03 hb 0.159 4 65°Zr chem 
P.SeMittelman, Phys. Rev. 91,484A(1953); verbal x 0-745 a= 0.0024 Psigne 
report. HeSlatis, L.Zappa, Arkiv Fysik 6, 81(1943). 
y 0.73 U(n,f) chem; scin B- 0.171 $1 
(B) (0-73y). indicates y/6 ~1 Of 0.771 =0,0018 K/LM=2.4 
CoE-Mandeville, E.«Shapiro, Rel»Mendenhall, EeRe E.F.Strucken, A.«HeWeber, Phys. Rev. 91,484A 
Zucker, GeleConklin, Phys. Reve 89, 559(1953). (1953); verbal report. 
j 
re 


38 


Nb97 
41 56 


Mo 


4090 
42 48 


16" 
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y 0.774 K/IM=6.6 8 ce~ MoS 
42 
ReE.Maerker, ReD-Birkhoff, Phys. Rev. 89, 1159 fA 
(1953). ; 6.7 
0.76 d 65°Zr chem; scin 
"A 0.76y) indicates 7/6 ~1 
C.E.Mandeville, EsShapiro, Rel-Mendenhall, E.R. 
Zucker, GeLeConklin, Physs Revs 89, 559(1953). 
¥y 0.764 sce 
P.S.Mittelman, Phys. Reve 91,484A(1953)- 
y (0.665) TS A eXIO 
From attempt to detect nuclear resonance 
scattering from Mo?’ 
FeReMetzger, W.eB.Todd, Phys. Rev» 91, 1286(1953). 
Neutron resonances (ev) E, = 1 ev to 10 kev 
46.3 oI = 400 
75 
140 
~ yy 
0 Mo! 00 
E.ReHodgson, JsFeGallagher, E«MeBowey, Proce 42 58 
PhySe Soce 65A, 992(1952). 
T 5.74 Nb?3 (55-Mev p) chem 
et ~1.42* Ala 
~0.25 ¥3) 50 
1.1 44” 
*absorption due to x rays, §* or both 
ReM»Diamond, Phys. Rev. 89, 1149(1953). 
Ty 65.5° Mo( < 24=Mev ) 
o (65.55)./o (15.5") =0.2 for E, = 16-20 
indicating 65.5° state has larger spin 196 
L.Katz, ReGeBaker, ReMOntalbetti, Can. Je Phys. $3 wb 
31, 250(1953)- 52” 
No 65.5° activity from Mo (14.4-Mev n,2n); 
weak activity from Mo (18=Mev n,2n) 
JeE.Brolley, Ure, Phys. Reve 89, 877(1953); 88, 
618(1952). 
Tc99 
43 466 
m 5.9" 
To 15.5 MO(< 24-Mev ¥) 
B 3.3 a 
65.55 level 0.15+0.05 Mev above 15.5" 
ZS. from MO(y,n) thresholds 
99 
L.«Katz, Re Ge Baker, ReMontalbetti, Can. Js Phys. gers 
31, 250(1953). 


Ty . ; 6.95" Nbd(pyn) chem, relo 
Ye 0.290 scin 
™~ 100 0.690 
~ 100 1.464 


G.E.Boyd, R-AsCharple, Phys. Rev. 88, 681(1952). 


* 


ay. Oy K/L S77 ce~ 
: 0.262 0.53 3.09 E4 
0.684 1.5x107 8 M1 
1.479 2,4x107* E2,M1 

Mo x rays 


crit a, cryst 
*Based on a (0.262y) = 0.7 


C.W.Forsthoff, ReHeGoeckermanny Rebe 


Naumann, 
PhysSe Reve 90, 1004 (1953). 


Mass assignment of 6.7" activity confirmed 

with ms Nb(6.7-Mev d) chem 

Yy 27 scin 
70 
5 


-<oo 
. 


ReBernas, JeBeydon, Comptes rend. 236, 194(1953). 


Mass assignment of 6.7" activity confirmed 


with ms Nb (25=Mev d) 
y 0.264 K/LM2.8 L/M~3 s7\2 ce 
0.685 pe~ 
1.479 pe 


D.-E-Alburger, S.eThulin, Phys. Reve 89, 1146 (1953). 


r 2, 1015" 


Assuming decay energy 22 Mev 
Definite evidence of activity 


ppl 


UsHsFremlin, MeCeWalters, Proce Phys. Soc. 65A, 
911(1952). 


oF) 43,5” 
y 0.390 


Mo??(9.5=Mev p) chem 

a, = 0.31 K/LIM=5.8 M4 

s7\2 ce; pe 
Assignment from Nb?3(39-Mev a), 


Mo(~O to 20-Mev d); formerly assigned to 
Tc92 


H.T.Easterday, HA. steht PhySe Reve 89, 752 
(1953). 


T 52™ nb’? (13.5-Mev a) s7N2 ce 
B* ~0.01% 
y «tT 0.034 K/L=1.2 


Assignment from mo?® (9. 5=4fev b)» Mo(4-Mev p); 
formerly assigned to Tc? 


H.T.Easterday, H.A.Medicus, Physe Reve 89, 752 
(1953). 


7 (metal) 6.042 ic 
T dependent on chemical state 


K.T.Bainbridge, W.Goldhaber, EeWilson, PhySe Rev 
90, 430 (1953). 

aaeAns aly para 
m(Ru*°*) j.(Ru??) 2 1.09 


JeHsEGriffiths, J.Owon, fgee Phys. Soce 65A, 
951(1952). 


I 25/2 or <9/2 ; ’ s 
be is negative 


K.Murakawa, J.Phys. Soc., Japan, 8, 535 (1953). 


45 


45 


45 
4 


4y 


Rh 


gh! 0! 


Rh !04 


59 
Ae 
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I 5/2 


para 
0 

(Ru°*) 2(Ru??) = 1.09 

JeHeE.Griffiths, J.0 Pp a : : 
951(1952). » UeOwen, Proce Phys. Soce 654A, 

I 25/2 or <9/2 s 


be is negative 


K.Murakawa, Js Phys. Soc. Japan, 8, 535 (1953). 


y (0.499) 7T<2x 107? by 

T-CeEngelder, Phys» Reve 90, 259(1953). 

Neutron resonance (ev) cryst s 
1.260+0.004 Oone 5000+200 


I” =0.156+0.005 


Vel.Satlor, Physe Reve 91, 533 90, 363A(1953). 


3m Ru(28-Mev d) chem 


T 
hoi 
eHeWeAten, Ure, HeCerfontain, WeCzcubas, TeHamer— 
ing, Physica 18, 972(1952). 


T g™ Ru(28-Mev d) chem 
+ 

B s 
AsH»WeAten, Urey HeCerfontain, WeDzcubas, T.Hamer— 
| 


ing, Physica 18, 972(1952). 


ry: 0.286 Ru(p); s77 ce~ 


$-C.eFultz, RedseNash, ReL.Woodward, M.L.Pool, 


“hys. Reve 88, 170A(1952). 
ry. 0.144 Ru(p); s77 ce~ 
0.286 

No 6* 

S.CeFultz, ReJeNashy ReLeWoodward, MsL.Pool, 

Phys. Reve. 88, 170A(1952). 

ry 14t 0.0511 K/L >5 sT ce 
170t 0.0772 K/L ‘0.6 scin 

(0.051Y) (x) “KX Rh(pile n) 


tRelative intensity ce~ 


W.C.vordon, UeMeCork, S.B.Burson, PhySe Reve 90, 
862(1953). 


¥y 0.052 a~25 scin 


UeHsKahn, ORNL =1089(1951). 


PC, 


MA 0.55 
w ~1.2 


No (0.55Y) (X) No (0.55) (x) 


Rh(pile n);scin 


We Cevordan, UeMeCork, SeBeBurson, Phys. Rev.90, 
862 (1953). 


Capture y's Rh(nyV) scin 
0.080 


0. 160 


B. Hamermesh, V.sHummel, Phys» Reve 88, 916(1952). 


45 8662 


Pd 


pq! 05 
46 59 


Ag 


39 
-Yy 100 t =0.51 scin 
53 t+ 0.62 
2t 0.87 
Rt. \ 108 
tT “)Ob5 
(0.62y) (0.51y) (@) and polarization- 
direction I=O+, 2+, O+ 
yy(6@) coefficients 12% lower than theory 
JedeKraushaar, MeGoldhaber, Physe Reve 89, 1081 
(1953) 
Relative abundances ms 
A 102 104 105 
& 0.96 10.97 Q2223 
A 106 108 110 
% 278d, e 20.71 11.81 


U+R«Sites, G.Consolazio, R.Baldock, Phys. Rev. 92, 
1096A (1953). 


I 5/2 s 


JUs«Blaise, HeChantrel, Je phySs radium 14, 135 
(1953). 


I 5/2? s 
b - 0.57 
AeSteudel, 2Physe 132, 429(1952). 


: m 
tle, 5 
Y 0.17 


JeHeKahn, ORNL ~1089(1951). 


Pd (pile n) 


a~l scin 


T, 13.6 


5 Pd (pile n);chem 
Counted for 15 half-lives 


G-M counter 


WeWeMeinke, PhysSe Revs 90, 410 (1953). 


U(28-Mev d)scin 
chem 


ReNussbaum, ReHeWapstra, A.H.Verster, 
NeFeCerfontain, HeCerfontain, Physica 19,385 
(1953). 


Oe 0.018 


Ag (n, n'y) it 
1.1 
1.5 


y's 


V.E.Scherrer, W.L.Smith, BeA-Allison, W.R.Faust, 
Phys. Revs 91, 768 (1953). 


Neutron resonance (ev) cryst 3 


5.24 


H.H.eLandon, V.L.Sailor, H.L.Foote, Ur. Phys. Rev. 
90, 363A(1953)- 


Neutron resonances (ev) E, =12 ev to 5 kev 


5.15 +0.03 52 
i5.a oJ =25° . 66 
29.6 125 
40 


A.WeMerrison, EsReWiblin, Proc. Roy» Soc. 215A, 
278(1952). . 
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| 
Ag Neutron resonances (ev) E, = 15 to 100 ev ag ahs 15% ™ U(28-Mev d) a 
16.5 40 52 71 chiar CIs) 3 20% PATS chem afy 
30.7 43 56 88 40% 3.5 
UsS.Levin, W.Y.Kato, NeGeSjostrand,DeJ.Hugh ate fe 
eSe Levin »¥e-Kato «GeSjostran eJUenugnes 
Phys. Rev. 90,363A (1953). ; y y 0.62 scin 
No (4.16) (y) 
104 m ReNussbaum, R.eHeWapstra, AsH.«Verster 
Ag me 27 d 59"Cd Ron cerfontanny HeCerfontain, Phystca 19,385 
isi ed dae 6 2.70 S77 (1953) « 
y 0.555 
Number of weaker Y's tentatively assigned 
to agh®* Cd Neutron resonance (ev) : 
0.180 o,= 7800 TP = 0.118 
FeAeJohnson, Proce Roy. Soce Canada 46, 135A : 
(1952). BeN.Brockhouse, Cane Ue Physe 31, 432 (1953). 
106 Bt < € 1 
Ag No (S1% of €) sein Neutron resonances (ev) E,= 1 to 4000 
uy 2 WeL.Bendel, FedsShore, H.NsBrown, ReAeBecker, ev 
8.6 Phys. Revs 90, 88 (1953). 18.0 
st 272g legs oe Be 
24.57 Ty 24.07 Ag (22-Mevy) 6G he cae"? 
[st 1, an stn 2 st e622" carte 
83% 1.96 122 cqil6? 
B(?) <1% 0.36 163 
Y 17% 0.512 a,~8x10 3 scin, ce~ 234 
€,/(0.61z4annhil Y's) = 0.28 400 
High energy photons probably bremsstrahlung NY 
RaRaPalmer, LeMeBollinger, Physe Reve 91,4504 
WeLeBendel, FedeShorey HeNeBrown, R-eA.Becker, (293204, vena Esenerte 
PhySe Reve 90, 888 (1953). 
sot a 59™ Ag(50-Mev p) chem 
4 
aglO7 (ag???) jyu(ag?°9) = 0.86627 M i va whe 
ed Y 0.0666 
Stable G.Wessel, H.Lew, Phys. Revs 91,476A(1953)- 0.0835 
w 0.1498 
FeAeJoh Proce ROys Soce Canada 46, 135A 
Agl09 (06087) a,~@ 4 13"Pd scin eee eee re eee 
TS uae) 
9§ er 
UTTER a a Mes Por tet eee a dee 55 Ag(@5-"ev p) chem 
oFe n In . 
(1953). alny , y , 48 57 Bt 1.68 37 
¥y 0.0254 (Kk x ray?) 
2s 
107 109) . 
rs HAS ) /p(Ag ) = 0.88627 - M FeAeJonnson, Proce Royse Soc. Canada, 46, 135A 
G.Wessel, H.Lew, Phys. Reve 91,476A(1953)- 195 2ts 
110 ca! II lal (0.247 level)~0.5 single In cryst yy(@) | 
ig ss (0.538) (0.66Y,0.89y,0.94y) 48 63 a 
No (0.538) (1.527) 1.39) H.«Albers-Schonberg, K.«Alder, O.Braun, E.Herr, 
d T.B.Nove Phys. Reve 91, 1287 (1953)- 
Mg (0.66Y) (0.89, 0.947,1.39y) LP: y 
(0.89Y) (0.94751.39y) 
(1.52y) (0.66¥¥0.76Y) NO(1.52y) (0.897) Levels Cd(n,n')49"Cd E,=0.1 to 1.4 
Results in agreement with Siegbahn decay scheme 0.72 
0.95? 
S+AseEsJohansson, S-eAlmquist ki 
tieeay ansson, mquist, Arkiv Fysik 5, 427 1.15 
Absolute o consistent with I= 11/2 for 
iy ; 49"cd from statistical model 
Ag 6 3 Capture y Ag (ns) scin AwE.Francis, JedsMcCue, C.Goodman, Phys. Reve 
sf 3 0.187 89, 1232(1953). 
; B»Hamermesh, V.Hummel, Phys. Rev.» 88, 916(1952). 
cd! 14 Capture y's Cd (n,y) Sarsce= 
, 48 66 0.097 : : 
ag!!! By = 0.376 0.014 1c 0.562 
47 64 
Hs U.M.Brabant, L.W.Cochran, R«S.Caswell, Phys. C.TeHibdon, C.0.MuehIhause, ying po 88, 943 


Reve 91,210A(1953) @ ; (1952); 87, 222A(1962). 


~ 


ca!!4 Capture y's 
48 


50 


In 


66 
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Cd (ny) sl pe~ 
sot 0.555 11* 0.80 
25* 0.646 zot 1.30 
*photons per 100 n captures 
H.T.Motz, Phys. Revs 90,355A(1953); 
verbal report. 
Capture y's Cd (ny¥) scin 
0.558 
8.5 


BeHamermesh, V«Hummel, Physe ReVe 88, 916(1952). 


Capture y's Cd (ny) 2 cryst scins 
33t 0.88 
13+ 1.33 
38+ 1.61 
26+ 2.44 
34+ 3.61 
4,67 
5.17 
WeAsReardon, ReW.Kroney Re Stump, Physe Rev. 91, 
442A; 334 (1953). 


Capture y's Cd (ny) pair s 
0.36 6.82 0.12* 7.84 
Cert ue. 2.67, 0.237 38.48 
0.16" 7.73 0.147 9.05 


*photons per 100 n captures 


G.A.Bartholomew, B.B.eKinsey, Phys. Rev. 90, 
355A(1953). 


7 >8 x 1015" 


BB ppl 
Assuming decay energy 22 Mev 


UsHeFremlin, MeC.Walters, Proc Phys. Soc. 65A, 
911(1952). 


Pe 2:07 Cd(d,p) chem 
pe 1.2 a 


AwHeWeAten, Urey MeBoelhouwer, Physica 18, 651 
(1952). 


Te 3.0"  Cd(nyy) Cd(dyp) U(nsf) 


Bh weak if present 


C.DsCoryell, PeLévéque, H.G.Richter, Phys. Rev. 
89, 903A(1953). 


i ~50™ 
6 and y 


CeD-Coryell, PsLéveque, H.G»Richter, Phys» Reve. 
89, 903A(1953). 


Cd(nyy) Cd(dyp) U(n, f) 
p ~2"In? 


T ~30™ U (ny f) 
po 3 
Not p 4.5™In 


C.D-Coryell, P.Leveque, H.G.Richter, Phys. Reve 
89, 903A(1953). t 


Neutron resonance (ev) 
Se =? 1.458 o,=27,000 [0.114 
26) @%_71,600 T° /[= 0.045 


2a} 


LeBeBorst, Phys» Reve 90, 859 (1953). 


int lo 


4961 
4.9h 


712 


4) 


7, yg? Ag (20-Mev a) 

y IT 195 0.121 K/LM=4.5 chem; sl ce~ 
100* 0.657 
42 0.884 
27% 0.937 


* Relative intensity of ce 


E.Bleuler, JeW.Blue, SeAsChowdary, AeCeJohnson, 
DeUeTendam, Phys. Revs 90, 464 (1953). 


[ft 2.25 Ag(20-Mev a) sl 
y 0.656 chem sl ce> 
(2.256) (Y) No 2.96+ (<3a) aby 


E.Bleuler, JseWeBlue, S.sA.Chowdary, A.eCeJvohnson, 
DeUseTendam, PhySe Revs 90, 464 (1953). 


y 0.1708 K/IM=.7.0 8 
0.2456 K/LM= 4.8 


G.A.Graves, LeMeLanger, ReD.Moffat, Physe Reve 
88, 169A and 344(1952). 


yy(@) b=- 0.19 liquid sample 
b depends on phase not chemical structure 


ReMeSteffen, PhySs Rev» 89, 903A(1953). 


Ty 20.7" Ag(20-Mev a) chem 
¥ 0.455, a large K/IM = 3.7 sm 


—. Bleuler, UeWeBlue, SeAeChowdary, AeCeJohnson, 
DeJUe Tendam, PhySe Reve 90, 464 (1953). 


ue 14.5" q21™In Ag(20=Mev a) 
oe 44% 0.656 s 
bt(te) 56% 1.52 

No by 


E.Bleuler, JeWeBlue, SeAsChowdary, A.CeJvonnson, 
DeUsTendam, Physe ReVe 90, 464 (1953). 


y 0.3917 


G.-A.Graves, L.sMeLanger, R«DeMoffat, Phys. Rev. 
88, 169A and 344(1952). 


K/LM= 4.2 s 


5.4966 


m In(NO,).3 “I 
p(Int?3) fu(tnt45) = 0.99787 + 0.00004 


Sie) 
Y.Ting, DeWilliams, Phys. Rev. 89, 595(1953). 


y 0.1898 


GeA«Graves, L.sMeLanger, ReD.«Moffat, Physe Rev. 
88, 169A and 344(1952). 


K/IM= 1.00 s 


B- 2.01 50%In; s 


VeSeShpinel, NeVeForafontov, Zhur. Ekspti' i 
Teoret. Fize 21, 1376(1951). 


(6) (possible 1.2y) <0.3% of b's aby 


ReHsNussbaum, ReVan Lieshout, Physica 19,451, 
(1953). 


Yy(@); 1=2,2,0 or 4,2,0 50°In metallic 
Yy cascade follows € decay of 72° state 


ReMsSteffen, W.Zobel, Phys. Rev. 88, 170A(1952). 


42 


stable 


int l6? 
49 67 


jn 18 
49 69 
<x" 


snl 
5o~ 63 
LT 


a 


gn! 24 
50 74 
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y 0.3346 K/IM=3.8 8 


G.A.Graves, LeMeLanger, ReDeMoffat, PhyS. Reve 
88, 169A and 344(1952). 2 


5.5083 In (NO, ) 


m SeCl,; I 
v(In215) jy (se+5) = 0.901877 + 0.00006 


Y-Ting, D«Williams, Phys. Reve 89, 595(1953). 


Tr 54.14" + 0.07 In(pile n) 
Counted for 5 half-lives with G-M 


KeW.eDownes, GeAePrice, ReSher, VedeWalsh, 
BNL-216 (T-33). 


7 53.99" + 0.06 In (pile n) 
Counted for 6 half-lives with 6 electro- 
scope 


T 


E-E-Lockett, R»HsThomas, Nucleonics. 11, No. 3, 
14(1953). 


Capture y's In (nyy) scin 
0.160 
0.256 


No crossover observed 


BeHamermesh, VeHummel, Phys. Revs 88, 916(1952). 


ii 70™ U(nyf) 
Band weak y a 


CeDeCoryell, P.eLevéque, H.GsRichter, Phys. Rev. 
89, 903A(1953). 


7 ~2.5h U(n, f) 
B and very weak y a 


C.D-Coryell, P.Lévéque, H.GeRichter, Phys. Rev. 
89, 903A(1953). 


To. <s d 30"Cd chem 
B 4.0 : a 


C.D.Coryell, P.Léveque, H.G.Richter, Phys. Rev. 
89, 903A(1953). 


r 1204 
NO 0.255Y (<1% of 0.39Y) 
No 0.401Y (<10% of 0.39Y) 


Y.Oeschamps, PeAvignon, Compt. rend. 236, 478 
(1953). 


Sn(pile n) chem 


»scin 


No e (0.085y) <1% of e (0.392y) sl 
No e (0.255y) <1% of e (0.392y) 

‘e (0.401y) not resolvable 

e~ (auger) /[e~,, , (0.392y)] = 0.56 


E/E, =0-08 to 0.17 (if all € to 0.392 level) 
Previous value of 0.8 superseded 


C.D-Broyles, DsAs«Thomas, SsKeHaynes, Phys. Rev. 
89, 715(1953). 


lly 
TBB >1.5x10 


’ 
* 


JeAeMeCarthy, Phys. Rev. 90, 853 (1953). 


95% sn??* scin 


sb! 20 


51 69 
166" 


y 
T >2x 1015 ppl 
Assuming decay energy >2 Mev 


JUeHeFremlin, M.C.Walters, Proce Phys. Soce 65A, 
911(1952). ] 


Ti 15.5" Sn(>5-Mev p) chem 

jig 2.40* not Sb (<31-Mev ¥) 

x 0.90* sl pe 
1.30* 

2.20% Sl Cpt 

£* and y's formerly assigned to 16.6"Sb! Pa. 

No 6o™Sb found from Sn(6.8-Mev p) chem 


P.Stahelin, P.Prelswerk, Nuovo Clim. 10, 1219 (1953). 
*pata of J.P.Blaser, FeBoehm, PeMarmler, Helv. Phys. 
Acta 23, 623 (1950). 


ie 16.6” Sn(5-Mev p) chem 
pel (1.70)* Sb (<31-Mev Y) 
No y (E,7 0.60) scin 


y's previously assigned here not produced by 


Sb (< 31-Mev y). Now assigned to gp72*, GeVe 


P.Stahelin, P.Preiswerk, Nuovo Cim. 10, 1219(1953)+ 
*U.P.Blaser, F.Boehm, P.Marmier, Helv. Phys. Acta 
23, 623 (1950). 


a -1.3 iS) 


G.Sprague, D.H.Tomboullan, Phys. Reve 92,105; 
91, 476A (1953). 


ee 0.059 
0.074 


JeHeKahn, ORNL=1089(1951). 


a(0.059y 7)~25 
Sb1?1 (pile n); pe 


q -1.7 } iS) 


G.Sprague, D.H.«Tomboullan, Phys. Reve 92,105; 
91, 476A (1953). 


Bo 14% 0.24 87 
49% 0.61 
9% 0.966 
7% 1.602 
21% 2.317  F-K plot not linear 
2.38 Al=1,yes ? Not Al=2,yes 
Yy 0.603 a=0.0034 K/LM=7.9 E2 ce 
0.641 pe 
0.716 
1.68 
2.09 


(1.68y) (0.60y) (2. 09y) (0. 60y) 


L.M.Langer, N.H.Lazar, ReJ.D.Moffat, Phys. 
Rev. 91, 338; 91, 485A (1953). 


Bo 10% 0.223 be 
53% 0.609 
64 0.871 
5% 1.581 
5% 1.658 F-K plot not linear 
21% 2.306 F-K plot not linear 
2.38 AIl=2,no ? Not AlI=2,yes 
Y Rel. intensity of ce~ 
0.604 K:L:M=100; 13:3 
0.648 K=5.4 rh 


0.7112 7 
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0.725 K=7.8 te!24? capture y Te (nyy) sein 
1.697 K=3.4 52 72 0.609 


E-P.TomlInson, S.L.Ridgway, K.Gopalakrishnan, 


BeHamermesh, VeHummel, Physe Rev. 88 16 (1952). 
Phys» Revs 91, 484A (1953). , y EOY Pee. 952 


: Te!25 5 (0.035) 7r=1.6x 10-9. eve, 
B (0.95) AI=2 yes shape? sl PAO ce 
2.27 A= 2, yes’ shape 58 ReLeGraham, ReE»Bell, Cans Je Phys. 31, 377(1953)« 
ge = be Bs 
a shee. a cha 0.0355 a, = 160 pe 
(1-7) “$8210 yoo Kt bi M=5.4: 3.62°1.0 
DeReHutchinson, MeLeWiedenbeck, Phys. Rev. 88, 0.110 a,=11 
699(1952). K: L; M=40; 5.5: 1.0 
meh ee ti ade quoted by $.CeCurran, Physica 18, 
¥ 0.607 K/IM~15  —s ce™ mice todlscds! 
Re Es Maerk +D-Birk 2 i 
seal er, ReDeBirkhoff, Phys. Rev. 89, 1159 Te!30 Mon >1017V Te chem 
. oes 52 78 
Y (0.60) 7<2x10 By HeD.e Sharma, Curr. Scie 22, 45 (1963). 


TeCeEngelder, PhysSe Reve 90, 259 (1953). 


A je! Fa, >4x 1025” ppl 
y 154, 0.60 17, 1.385 s7 Cpt 52. 78 assuming decay energy >2 Mev 
oe as iad hie UeHeFremlin, MeCeWalters, Proce PhySe Soce 65A 
ae 0.96 10 2.07 > 91102952). Ms ( : 
4.4 1.05 — 
Ks Gromov et al., Doklady Akad. Nauk SSSR 86, Tel3! tre 24.8” Te(nyy) chem 
255 (1952). 52 7 aim 45% 1.35 aby 
ae 55% 2.0 a 
> 1.692 sl pe~ y 30t =: 0.16 a 
DeEsAlburger, Physe Rev. 88, 1257(1952). BOT.) aQaz 
vy by 


No yy(@), no yy polarization - direction scin 


(2.276 ) (0.60y) (@), polarization-direction 
I =3, at, O+ 


KeGeiger, Ze Naturforsch. Ta, 579(1952). 


Neutron resonances (ev) E,=5 ev to 5 kev 
ReMeKloepper, E.«SeLennox, MeLeWiedenbeck, Phys. = 
Rev. 88, 695(1952)- y : 19.4 oJ2=, 25 
29.6 
43 


(2.278 )(0.60Y) polarization=direction 
0.60Y no parity change 


A.WeMerrison, EseReWiblin, Proce Roy. Soce 215A, 
278(1952). 


D.«R.«Hamilton, A.Lemonick, F.M.Pipkin, Phys. 


(AE ieee = T 1.52 d 40"Xe, p 17°Te 
68 
4 B.Dropesky, EsOeWlig,y PhysSs Reve 88, 683(1952). 
¥y (1.70) (E)1 99.9% yy (6) 
! ' a= 2.6x,1074 El ,'22 T acum d 20"Xe 
(1.70y) (0.60y) (@) © 1=3,2,0 53 69 
“1(2.3 level Tel24).=3= B.Dropesky, E»O.Wilg, Physe Reve 88, 683(1952). 
(2.06y) (0.60y) (@), , 1=3,2,0 
a j!25 0.0354 d 18"xe; sl ce™ 
FeReMetzger, Phys.» Rev. 90, 328(1953). 53). 2 e~ (auger) /Le7, (0 ogsy)] Pane 
‘ wits : 


shows € chiefly to 0.035 level 


y (1070) (B)1 99.9% yy (8) 
(1.70y) (0«60y) (9) ...1=3,2,0 


1.Bergstrom, Arkiv Fysik 5, 191(1952). 


JeJeKraushaar, MeGoldhaber, Phys, Rev. 89, 1081 , 126 Pe 72.5+ (0.87 1(26-Mev d); sl 
(1953). 53 73 27.5t 1.26 
‘Ltq . Ge ah Pat Top Nett 
(0.60) (24276) . Sb(pile n); sein y $l ce> pe” scin 
tn (0.60Y) (1.70Y) (0.80) (2.06Y) ? 0.390 a= 0.016 K/IM?8 E2 
(0.60Y) (0.65Y and/or 0.73y) 0.67 
$.A.E.Jvohanssony SsAlmquist, Arkiv Fysik 5, 427 € (0.6 ) 734025 * (0.39y) /(0.67y) ~ 1.0 
hes 4.  $2952)5 Nature 170, 583(1952). ; neem (0.39y) (K rab cae 
oa : ‘ : of * 137 
an 8 sey From comparison with Cs K X ray/y value 
witty » o (08459) T= 169x,2077° exe; bs 
é LS NeMarty, HsLangevin, P.Hubert, Compt. rend 236, 
‘+ 100% Rel.-Graham, ReE-Bell, Cane Us Phys. 31, 377(1953). 1153 (1953). 


44 
127 
Dy ete 
128 
53. 75 
129 
poe a0 
i131 
53 a's 
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lal 0.69 


T.Kamei, ude Phys. Soce Japan 7, 649(1952). 


quad res 


Level I(n,n'y) B,=14 scin 
Y's 0.7-0.8 n'y 
No other Y's observed 


ReEe Garrett, FeLeHereford, BeW.Sloope, Phys.Rev. 
91, 4414 (1953); verbal report. 


Yy 100t =O. 455 
at 0.98 


AeHe WapStra, NeFeVerster, Me Boelhouwer, Physica 
19, 138 (1953). 


scin 


q(I229) sq(1227)= 0.701213 


+0.000015 
ReLivingston, HeZeldes, PhysSe Reve 90, 609(1953). 


SnI,; quad res 


Be 0.150 AI= 2, no 8 
y 0.038 a,= 19 M1 
No 0.188 £ (< 1%) scin 


Eeder Mateosian, C.eSeWu, Physe Reve 91, 497A, 
(1953); verbal report. 


7) 8.07%+0.02 electroscope 
Counted 3 samples for “5 half-lives 


HeHeSeliger, Le Cavallo, S.V.eCulpepper, Phys. 
Rev. 90, 443 (1953). 


r 8.05%+0.01 U(n, f) 


R«M.Bartholomew, E.«Brown, R»«CeHawkins, W.F. 
Merritt, L.Yaffe, Cane Ue Chem. 31, 120(1953). 


T 8.067+ 0.02 


EeE-Lockett, ReH.eThomas, Nucleonics ll, No. 3, 
14 (1953). 


By 0.080164 + 0.000009 
0.284307 + 0,000049 
0.364467 + 0.000050 

Results of new measurement using 1952 cali- 

bration 


eryst 


H.«C.Hoyt, J«WeM.DuMond, Phys. Rev. 91, 1027 (1953). 


a4 sl pey ce7 
_a,*  K/LM 
6t (0.284) 0.05 3.3 E2 
100T (0.364) 0.02 5.6 E2 
tof (0.638) a=0.004 E2 
3t (0.723) a=0.003 E2 


*Based on a, = 0.097 for 0.662 of Cs137 


JU»ReHaskins, J.D.Kurbatov, Phys. Reve 88, 884 
(1952). . 


Oo oa (04637) a,=0.0040 E2 8 ce pe 
(0.722) a,=0.0031 Ee 


Uel.Wolfsony Cane Us Phys» 30, 715(1952). 


(0.2847) (0.080y) 


S.Almqvist, SisA«E«Johansson, Nature 170, 583 
(1952). : 


No other ‘yy scin 


jist 
po "18: 


, 133 
53 «80 


1/134 


53 «81 


Xe 


xe!2! 
54 67 


xe! 22 
5u 68 


xe! 23 
54 69 


Be agg 


ee les 
5473 
34° 


No. (0.638Y) (0.080Y) ayy 
(0.284Y) (0.080Y) (@). isotropic scin 


DeSchiff, FeReMetzger, Physe Reve 90, 849 (1953). 


T 20.8" + 0.2 U(n,»f); chem 


S.Katcoff, W.Rubinson, Phys. Reve 91,1458(1953)- 


Mass assignment of 54" activity confirmed 
from U(n,f) cumulative yield of 7.7% 
(Xe132 yield=4.2%, Xel3+ yleld =8.2%; ms) 


LeYaffe, A.E.Day, BeA-Greer, Cans Ue Chem 31, 
48 (1953). 


Neutron resonances (ev) 
9.3 
13.9 oJ ?~ 1000 


S$.PeHarris, PhySe ReVe 89, 904A(1953)- 


E,= 1.5 ev to 2 kev 


T yO" p 1.5"I, 1(240-Mev p) chem 
BeDropesky, E+O.Wilg, PhysSs Rev. 88, 683(1952). 


7 70" I(80-Mev p) chem 


D-E-Tilley, Proc. Roy» Soc. Canada 46, 135A(1952). 


T 20" p 3.4™1, I(240-Mev p) chem 
BaDropesky, E-O-Wiig, Phys. Rev. 88, 683(1952). 
a 19.5" p 3.4, 1(80-Mev p) chem 


DeE-Tilley, Proce Royse Soc. Canada 46, 135A(1952). 


r 1.75  13"1, 1(240-Mev p) chem 
BeDropesky, E+O.Wlig, Phys. Reve 88, 683(1952). 


Tr 2.12 1(50-Mev p) chem 


D.E.Tilley, Proc. Roy. Soc. Canada 46, 135A (1952). 


T : 18.0% Xe (pile n) ms 
€ from ratio of Auger e~ to.cex 
y es* =: 0. 054 K/LM=4.2 sl, 
1* 0.096 K/IM=5 = ce™ 
1* 0.106 _K/LM=5 
2a* 0.187 K/LM=4.5 
7X 0,243 K/LM= 7 
vw 0.46 ; scin 


*Relative intensity of cey 
|.Bergstrém, Arkiv Fysik 5, 191(1952). 


ie 250 Xe(pile n) ms 
é from ratio of Auger e~ to cer 
y ga** "0,057. 9. *- RLM = 6.2 Bly 
ei" » Balto poe on cen 
4i* 0.170 Lhe’ 
84* 0.2026  K/LM= 4.7 sW2 
VW Ohs6o 70a scin 
*Relative intensity of cey “9 fe 


l.Bergstrém, Arkiv Fystk 5, 191(1952). 


Stable 


xe !33 
54 19 
Lee a 


xe! 33 
54 Lo) 


xe! 35 
54 al 
9.2" 


xe! 45 


54 91 


¢s!27 


BS. 72. 


¢s!28 
55 73 
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T 12.04 d 8I ms 

y 0.1639 a, = 36 M4 s7\2 
K/L= 2.3 L/M=2.9 

|.Bergstrom, Arkiv Fysik 5, 191(1952). 


q - 0.12 3 
fed + 0.683 8 


AeBohr, UeKoch, EsRasmussen, Arkiv Fysik 4, 4 
(1952). ? , y yoo 


T 5.42  Xe(pile n) U(n,f) ms 

Bs 0.347 sl 

oe 0.081 a= 1.5 M1 
K/LM=4.9 


[e-(0.08y)] [4] 


I.Bergstrom, ArkiveFystk 5, 191(1952). 


ry (0.08) a, = 168 K/IM=6 ~ Mi 


T=86 -9§ - = 
x10 B ey 
ReL.eGraham, ReE-Bell, Cans Use Phys. 31, 377(1953). 


‘ 9.13% U(n,y f) 


F.Brown, L.eYaffe, Cane Je Cheme 31, 242(1953)- 


chein 


T» 9.25  xe(pile n) U(n,f) ms 
7 0.91 sl 
y toot 0.25 a,=0.054 M1,E2 
K/LM=6.5 s1 ce; scin 
et 0.61 scin 

[e~ (0.28) ] [6] 


0.053, 0.148, 0.190 y's not found 


|.Bergstrom, Arkiv Fysik 5, 191(1952). 


-10s 


Qe (0.25) T=2.8x10 


K/LM= 5.€ 
ReleGraham, ReE-Bell, Cane Ue Physe 31, 377(1953). 


Brey 


Existence of 0.8°Xe activity in doubt 
Previously reported as p 1.8"cel*5, qv. 


A-A-Caretto, Ure, SeKatcoff, Phys. Rev. 89, 1267 
(1953). 


¥Yy 0.125 1(56=Mev a) 
0.41 scin 


AsHeWapstra, N.FeVerster, MeBoelhouwer, Physica 
19, 138) (1959). 


T 3.5" d 2.4° Ba 
ft |. 1=0.7 chem apy 
3.1] s 
¥ 100¢ ~—s«<0«w:*135 scin 
| 0.29 
30t 0.455 
Ww 0.97 


4.16) (y) vy .No (3.16) (y) 
y's could belong to Ba*2° 


ReWeFink, E20 Wiig, Phys» Reve 91, 194 (1953). 


cs!28 


55 


13 


cs !29 


55 


74 


cs !3? 


55 


cs! 
55 
Beige 


17 


34 
19 


45 
T 3.9” 1 (66-Mev a) 
Y “0.46 scin 
1.5 


(K x ray) /St = 044 


AeH.e Wapstra, NeFeVerster, MeBoelhouwer, Physica 
19, 138 (1953). 


T ct hs d 2.49Ba chem 
§* observed with 2.4%Ba belongs to this 
daughter 


MeLindner, ReNs«Osborne, PhySs Reve 88, 1422(1952). 


y 95+ 0.385 
St 0.560 
0.040 y not observed 


AeHe Wapstra, NeFeVerster, MeBoelhouwer, Physica 
19, 138 (1953). 


I(56-Mev a) 
scin 


Yy 0.69 Cs (26=Mev a) 


scin 
AeHs Wapstray NeF.eVerster, MeBoelhouwer, Physica 
19, 138 (1953). 


oye 108 0.08 Cs(pile n) . 

3% ON SIN 2 

8% 0.410 

81% 0.657 
0.202* 0.797 To 
0.475 ~5 0.803* 
0.563 ~10 1.039 ~10 
0.570* 1.168 ~10 
0.605 6.4 1.368 ~10 
0.663* S ce“, pe~ 


* cer only observed 


UeMeCork, JUsMsLeBlanc, WeHsNester, MeKeBrice, 
Phys. Revs 89, 907A; 90, 444 (1953). 


1805 22%  0.085* Cs(slow n); 8 
6% 0.28" 
9% 0.42" 
65% 0.65* 
y 1377 (~0.58) St ete) pe 
100 —-0.788 gt 1.35 
met 150 


KeGromov, 8.O0zhelepov, ‘Doklady Akade Nauk SSSR 
85, 299(1952). *NeAntonteva et ale, ibid. ; 


K/LM=6.6 s ce 
K/LM= 7.8 


e, 0.602 
0.799 


R.eEeMaerker, ReDeBirkhoff, Phys. Reve 89, 1159 
(1953). ‘ 


yy(@)» yy polarization - direction scin 


I =4t, at, Ot 


ReMeKloepper, E«SeLennox, MeLeWiedenbeck, Phys. 
Reve 88, 695(1952). 


yy polarization correlation observed 
Consistent with 5+, 4+, 2+, Ot 


BeleRabinson, L.Madansky, Phys. Reve 88, 1065 
(1952). 


46 
cs!35 


55 80 


cs!37 
5 182 


¢s!38 
55a. 83 


gale? 
56 71 


pa!28 
56 72 


pal29 
5673 
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Bo 0.210 


L.Lidofsky, E-Alperovitch, C.S.Wu, Phys. Rev. 
90, 387A(1953); verbal report. . 


AI=2, no shape s 


si 337 “U(ny f) chem ms 
Cale. from Cs137/¢s133 ratios measured 
between 4.2 and 5.4 years after fission 


D+ReWiles, BsWeSmith, ReHorsley, H.«G.Thode, Can. 
Js Physe 31, 419(1953). 


ca 0.512 AI=2,yes shape sl 
1.20 AI=2,no 


C.DeBroyles, DeAeThomas, S.KeHaynes, Physe Reve 
89, 715(1953). 


BY 0.663 K/IM='4.52 s ce 
ReEeMaerker, ReDeBirkhoff, Phys. Reve 89, 1159 
(1953). 

oY 0.6614 K/LM= 4.6 8 


G.AeGraves, L.M.-Langer, Re»D.Moffat, Phys. Reve 
88, 169A and 344(1952). 


y 0.66165 sm™m2 ce pe 


+ 0.00015 


GeLindstrém, KeSiegbahn, AseH.Wapstra, Proc. 
Phys. Soc. bs, 54(1953). 


Mm * 0.66160 
+0.00014 


cryst 


DeEeMuller, HeCeHoyt, DeusKlein, JoWe Me DuMond, 
Phys. Rev. 88, 775(1952). 


T 32m U(n,f) chem 

Bs 3.40 F-K plot not linear sl 

Ey 33t 0.463 sl ce, scin 
43t 0.98 sein 
100t 1.44 scin 

(~38 N1.44y 2) 

(1.44y)(0.46Y?) (1.44Y)(0.98Y ?) 


L.MeLanger, R.«B.-Duffield, C.W.Stanley, Physe Reve 
89, 907A(1953). 


7 12 p 5.5'Cs, Cs(190-Mev d) 


MeLindner, ReNeOsborne, PhySe Reve 88, 1422(1952) 


Tr. 2.44 Cs (240=Mev p) 
€ 100% Pp 365" Cs chem 
See ¢s?28 for possible y's 


ReWeFink, E«0 Wiig, Phys. Reve 91, 194 (1953). 


€  ~4.00% chem 
B* in 3.8"cs daughter 


M.eLindner, R«N«OSborne, Phys. Reve 88, 1422(1952) 


Cs (190=Mev d) 


Ca(60-Mev p) s 
chem 


194 (1953). 


[+ a sulery gy 


ReWeFink, EsOeWiig, Phys. Reve 91, 


pal 3! 
56 15 


La 


T 11.84 Ba!3° (pile n) 
Dae K/L phe 
0.055 <i 0.249 >6 
0.079 10 0.374 6.0 
0.092 0.489 
0.124 3.6 0.498 7.7 
0.133 5.8 0.585 
0.216 9 0.620 
0.239 36 sce, pe 
No 0.82 or 1.2 vy scin 


UeMeCork, JeMeLeBlanc, WeHeNester, MeKeBrice, 


Bnyad Reve 91, 763 91,-497A (1953). 


Y Ba(pile n); s 
Ay K/LM 
0.043 ce 
0.065 ~3.5 
0.108 ~7 
0.122 6.0 
tot =sO.214 ~~ 0.18 «= 2.8 SEZ cevpe- 
4t 0.241 
7t 0.370 ~0.010 E1 


100t 0.494 ~0.0045 2.5 E2 


MeWeEIIfott, LeS.eChen, JeReHaskins, J.sD.eKurbatov, 
Physe Reve 88, 263(1952). 


ave w 0.10 Ba(pile n) 
5st «0. 122 chem scin 
45t “0.220 
25st 0.370 
100¢ 0.500 
6t 0.620 
st  0.90* 
Ste 4a s02" 
x 145% . Kk x Pay 


(0.12Y) (0.50Y) 


We Payne, MeGoodrich, Phys. Reve 91, 497A (1953)5 
verbal report. 


*Possible impurities 


T 002s 
689(1953)- 


Y (0.012) 


MeLangevin, Comptes rend 236, 


¥y 0.276 Ba(pile n) 


UeMe Corky JeMeLeBlanc, WeH.Nester, MeKeBrice, 
Physe Reve 91, 76 (1953). 


PA 0.268 Ba(pile n) 


UeMe Cork, UeMeLeBlanc, WeHsNestery MeKeBrice, 
Phys. Reve 91, 76 (1953). 


as > 10159 ppl 
Assuming decay energy >2 Mev 
UeHsFremlin, MeCeWalters, Proce PhyS. Socs 65A, 


911(1952). 


¥y 0.540 K/LM~ 6 s ce” 


R.«E-Maerker, ReD-Birkhoff, Phys» Rev. 89, 1159 
(1953). 


‘E,70.1 to 30 ev 


VeL. Sailor, tess igen heLsFoote, Phys. Reve 91 
45OA (1953). Ret? Ban 


No neutron resonances ~ 


Lall2 
Pie 85 


Ce 


colts 
58 87 


NEW NUCLEAR DATA 


y et 0.49 Ba (26-Mev d) ce! 46 
1t 0.66 chem sein a5 a 88 
x 300T K X ray 
A.H.Wapstra, Physica 19, 671 (1953). 
h Pr 
a 40.2 La(pile n) 
R.M.Bartholomew, FeBrown, R«CeHawkins, WeFeMer— 
ritt, L.Yaffe, Can. JU.» Chem. 31, 120(1953). 
¥ 0.3286 + 0.0003 s7™\2 pe~ pr! 40 
0.4867 + 0.0004 59 al 
0.8151 + 0.0007 
1.596 +0.002 
AeHedgra DeLind, Arkiv Fysik 177(1952). 
edgran, nd, Arkiv Fysik 5, 5 pri! 
59 = 882 
yi 0.488 K/IM= 3.7 s ce 
ReE.Maerker, R.D.Birkhoff, Phys. Rev. 89, 1159 
(1953). 
Capture Y La (nyY) scin 
4.5 
B.Hamermesh, VeHummel, Phys. Rev. 88, 916(1952). 
Ss >2.5 U(n,f) chem; a 
Y 90¢ 60.63 scin 
10¢ 0.87 
(<2.56) (y) _prllt 
59 85 
AeVe Bosch, Physica 19, 374 (1953). 
“No neutron resonances E=0.1 to 30 ev 
VeLaSailor, H»HeLandon, HeL.Foote, Phys+ Reve 91, 
450A (1953) 
No fission product Ce with 6"<7<13.9" chem 
AeAsCaretto, Urey SeKatcoff, Phys. Rev. 89, 1267 pri 45 
(1953). 59 ~—s «8b 
Ey ; 2 
y (0.145) 7<2x10 By 
T.CeEngelder, Phys. Revs 90, 259(1953). 
C 146 
hb 100° 0.71 Cel42 (pile nyy), a ee 
133 1.090 U(pile n,f) chem 
100* 1.390 
y ~eof 0.126 sl pe”, scin 
~0.160 
100 0.290 xd 
~20 0.356 
~ 25 0.660 
0.72 
Unresolved lower energy 6 
(0.126Y) (0.160) 
WeHeBurgus, Phys. Rev. 88, 1129(1952). 
No 1.8"Ce activity U(n, f) chem 
Previously reported activity due na! 47 
to 2.0"Nd impurity? 60 87 


A-A.Caretto, Ure, SeKatcoff, Phys. Rev. 89, 1267 
(1953). d : 


47 
rh 13.97 p 24.4"Pr u(n,f)’ chem 
B ~0.9 a 
ue 0.2 a 


A.A.Caretto, Ure, SeKatcoff, Phys. Rev. 89, 1267 
(1953). 


No neutron resonances £\=061 to 30 ev 


VeL.Sailor, HeHs«Landon, HeL.Foote, Phys. Reve. 91, 
45OA (1953). 


ft 2.4 


pr (<70-Mev Y) 
scin 
F.eleBoley, lowa State Coll. Us Sele 27,129(1953). 


I 5/2 


C.F.eDavis et al, Atti accad. nazi. Lincei, Classe 
scie fiss mat. e mat. 11, 77(1951). NSA 6 - 3679. 


para 


ea +3.9 rs) 
Calculated from data of White, Phys. Rev. 
34, 1397(1929) 


P.Brix, Phys» Revs. 89, 1245 (1953). 


be +3.8 M 
q -0.054 
H.Lew, Phys. Rev. 91, 619; 89, 530 (1953). 


-9$ 
y (0.695) T<2x107° By 
TC.Engelder, Phys. Reve 90, 259(1953). 
yy polarization - direction scin 


I = 1-,2+, Ot 


DeMeRoberts, Physe Reve 91, 497A (1953)3 verbal 
report. 


No 4.5"pr activity U(n,f) chem 
Previously reported activity due 
to 3.7 La impurity? 
AeAeCaretto, Ure, SeKatcoff, Phys. Reve 89, 1267 
(1953). 


- 24.4" “d 13,9"ce U(n,f) 
Gy 3.8 = 


AeA-eCaretto, Ure, S.eKatcoff, Phys. Reve 89, 1267 
(1953). 


Relative abundances 


bet? agg 143144145 
% 27.09 12.14 23.83 8.29 
A 146 © 146 * 150 
S17. 2006 “BTR? 5.68 


WeHeWalker, HeGeThode, PhysSe Reve 90,447 (1953). 


s 
Y (0.092) 7=2.44x107° 
a= 1.8 K: L: M2=20:4:1 


ReLeGraham, R»E~Bell, Cane Us Phys+ 31, 377(1953). 


48 


pnl2 ? 
61 81 


pn! 43 2 
61 82 


pm! 45 ? 
61 84 


pm | +6 
61 85 


Sm 


sm! 47 
62 85 


gm! 49 
62 «87 


gm! 50 
62 88 


gn! SI 
62 89 


gm!52 
62 90 


gm! 53 
62 91 
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T 260% nal42 (7-Mev p) 


UeKeLong, MeL.ePool, DeNeKundu, PhySe Reve 88, 
171A(1952). 


T 3204 na? #3 (7-Mev p) 


UeKeLong, MeLePool, DeNeKundu, Phys. Rev. 88, 
171A(1952). 


T 164 Nal45 (7-Mev p) 


ye 0.45 


UeK.s Long, MeLePool, DeNeKundu, PhySe Rev. 88, 
171A (1952). 


T ~2y nal46 (7-Mev p) 
o- 0.75 

UeKelLong, MeLePool, DeNeKundu, Physe Reve 88, 
171A(1952). 


Neutron resonances (ev)* E, = 0.1ev to 40ev 


3.43** 19 
(25 928422 
15.2 


*Isotopic assignment uncertain 
**Not Sm 149, 152, or 154 


VeLeSailor, HeL.Foote, Ure, HeHeLandon, Phys. 
Reve 89, 904A(1953); priv. comm. 


E 2.12 £0.03 ppl 


a 


D.Szteinsznaider, J. Phys. radium 14, 465(1953). 


Neutron resonances (ev) 
0.094 
0.87 
4.95 


VeleSailor, HL. Foote, Urey HeHeLandon, Phys. 
Reve 89, 904A(1953)5; prive comm. 


E, =O.lev to 40ev 


Capture y's  Sm*#9 (n,-y) sm cem 
0.337 K/L~4.4 
0.440 K/L~3 


C.TeHibdon, C.O.Muehihause, Phys. Rev. 88, 943 
(1952); 87, 222A(1952). 


B- ~0.075 sm(th n); pe 
Y 0.019 pe 
(0.019y) (B-) scin 


HeWeWilson, GeMeLewisy Proce Physe Soce 65A, 656 
(1952). 


Neutron resonance (ev) 
8.20 


VeL-Sailor, HeL.eFoote, Ure, HeHeLandon, Phys. 
Reve 89, 904A(1953); priv. comm. 


oa O.1ev to 40ev 


Br = ene. 0.255 sm 
<2% 0.62? 
70% 0.685 
21% 0.795 

y 0.0691 sm ce~ 
0.1027 
0.548 


ReKatz, MaR«Lee, Phys. Rev. 92, 848A(1953). 


Eu 


Ey! 47 
63 84 


Eu! 48 


63 85 


cy l49 
63 86 


Fy!50 
63 BT 


Ey!52 
63. 89 
5.3% 


Gd 


Neutron resonances (ev) E=0.1 to 30 ev 


0.46 2.72 7.32 
1.06 3.35 8.95 
1.77 3.85 15.2 


2.47 6.2 20 


VeLeSailor, H.«HeLandony H.L.eFoote, Ure, Phys. 
Reve 91, 450A (1953); verbal report. 


oP 24? gm47 (6.7=Mev p) 
id 0.12 scin 
0.21 sir ce” 


No 6+ 
ReCeMacky UedUsNeuer, MeLePool, PhySe Reve 91,497A 
(1953). 


T 54d gml48 (6,.7-Mev p) 
Y 0.58 sr ce” 


ReCeMack, JedeNeuer, MelLePool, Physe Reve 91,4974 
(1953). 


T 1204 sm49 (6,7-Mev p) 
¥y 0.30 scin, s7 ce 
0.57 


ReCeMack, UedJseNeuery MelePool, Phys. Reve 91,497A 
(1953); verbal report. 


T (3272 sm5° (6, 7=Mev _p) 
& 1.07 sr 
No [+ 


F-K plot complex? but no y, no ce~ 


ReC.Macky JeueNeuer, MeLePool, Physe Reve 91,903; 
91, 497A (1953). 


T. 12.4% +0.4 Eu(pile n) 
Counted for 1.1 years with 6 electroscope 
E.«EsLockett, ReHeThomas, Nucleonics 11, No. 3, 
14(1953). 


T 15.69 +1.5 


3 Eu(pile n) 
Counted for 200 days with ic 


UeKastmer, Cane Je Phys. 31, 169(1953). 
y 1.40 s7 pe 


LeYeShavtvalov, Zhur. Ekspti' i Teoret. Fize 
23, 611(1952). ’ 


B- ~0. 150 sm(th ny" )} pe 
| ~0.250 | 
y 0.015 pe 


(~0.1506 ) (Y) 6) (0.015y) 


H.WeWilson, GeMeLewisy Proc. Phys. Soc. 65A, 656 
(1952). ; 


Neutron resonances (ev) B= 0.7 to 1000 ev 


1-93 Beisg' >. “u9- 
2.58* 16.6 81 
2.85* 20.6" 109 
6.26 22.2% 355 
7.7 29.8 7D 
11.6 


| 33.2 au! 
E,=2.58 o,=1600 [= 0.07 ev ‘a 
* Most prominent : 


tu 3 
ReRePalmer, LeMeBollinger, Phys Rev» 91,450A 
(1953); verbal report. 
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; ‘ >357 sm] (32-Mev a) Eu(32-Mev p); Dy 
- a 256+) 3.2 fon chem yield; ic 
No 7" activity found sm(30—Mev a) ton chem 
(7.5"At from Bi impurity?) 
*assuming 0(36-Mev a,3n) = 1 


Neutron resonances (ev) E,= O«1 to 30 ev 


1.72 5.47 16.8 
2.72 7.8 19.5 
3.7 10.6 29.5 
4.3 13.5 38.5 


J+OeRasmussen, Ure, SsGeThompson, A-Ghiorso, 


PhySe Reve. 89, 33(1953). VeLeSailor, HeHeLandon, HeL.Foote, Ufe, Phys. 


ReVe 91, 450A (1953); verbal report, 


ed!#9 ¢ smi47 (31-Mev a) not Sm(19-Mev d), 
64 84 ag ~0.0007% 3.0 ton chem; ic 239) 
< 
U.0.Rasmussen, Ure, SeGeThompson, A-Ghiorso, YO gts gi ig” Tb(100~Mev p) 
Physe Reve 89, 33(1953). a 4.] not Eu(120-Mev a); ic 
Sf 2.3% Tb(100-Mev p); ion chem 
gg !50 Ts >105y tc ec a 3.6 Nd(~100-Mev c??); 1c 
64 86 Noa daughter from 13.7" gu found r m Tb (100—Mev p) 
ae Mist! BMRsGokS, croc a 4.2 Nd(~100-Mev C12); 1c 
aCe eue ry Mele ° aol, 
taboTe ae ce aby aunt OFF, Tyee ey de not Eu(120-Mev a) 
UeOeRasmussen, Urey SeGseThompson, AsGhiorso, 
ae Physe Revs 89, 33(1953). 
Pho + a JET Eu(19-Mev d) chem; ic 
J+O.RaSmussen, Ufs, SeGeThompson, A-«Ghiorso, 
Phys» Revs 89, 33(1953). py!§7 g.2H Tb (19=Mev p) 
66 ieee =) 0.325 ion chem,rel o 
No {+ or e™ observed scin 
qd!53y 0. 1037 K/L=5 s7 ce 
64 89 No other Ga (pile n) TeHe. Handley, E«leOlson, PhysSe ReVe 90,500(1953). 
UeMeCork, UeMsLeBlanc, WeHsNester, FeB.Stumpf, 
Phys. Revs. 88, 685(1952). 165 
apy : ¥y 0.102 Dy(pile n); scin 
9 
1.3" JeHeKahn, ORNL -1089(1951). 
aalest Capture y's Gd (nyy) S77 ce~ 
64 0.079 K/L~0.3 L/M~2.5 ¥y 0. 1080 Dy (pile n) 
0.088 oat ake ie 
0.180 Sete lhe Ope Ss Leb 
C.TeHibdon, CeO.MuehIhause, Physe Reve 88, 943 0.155? scin, s7 ce™ 
(1952); 87, 222A(1952). 0.36! 
0.515 
(~ 16) (0.36¥,0.52Y) ~No (0.36Y) (0.52y) 
ae is 4.1" Eu(co-Mev a WaCe Jordan, UeMeCork, S-BeBurson, PhySe Reve 91 
65 Sit (20 Gd(31~Mev p); 1on chem 497A (1953)3 og tar Reporte , ‘ 
a 3.95 
No B* 
J.O-Rasmussen, Urey S$eGeThompson, A-Ghiorso, pari y 0.0944 Dy(pile n) 
Phys. Rev. 89, 33(1953). Kit ag 2M 
, 60 :7-8 :1.5 
0.279 K/L ?5 siT ce” 
TiSi? ~ 192 Gd(100-Mev p) Eu(45-Mev a) 0.361 K/L >5 
$5 8 4 >0.0004%* 3.4 lon chem; 1c 0.634 
0.71 


J-0.Rasmussen, Ure, SeGeThompson, A.Ghiorso, 
PhySe Reve 89, 33(1953); *MeAeRollier, Js0eRas— 1.02 


mussen, ibid. (~ 0435) (0+28Y) 0.36%) 0.83Y) 
(~ 1.36) (0.094Y) 


Thi57 3+ >100% or <30™ (0.28Y) (04+71Y) (0+36Y) (0.65Y) No other Yy 
65 92 h WeCe Jordan, UeMeCork, S.B.Burson, PhySe Reve 91, 
Not observed from Tb(24-Mev p) orasd of 8.2 Dy 497A (1953) 6 


TeHeHandley, E«LeOlson, Phys» Reve 90,500 (1953)- 


py! 65 Capture Y's Dy (ny¥) sT ce~ 
wiél = 6.8¢ Gd(pile n); s7 cem 66 46099 0.082 
a OE sy 0.049 L/M= 3.7 0.106 
No other y 0.189 


UeM.Cork, JeM.LeBlanc, W.H-Nester, FeB.Stumpf, 
Phys. Rev. 88, 685(1952).. 


C.TeHibdon, C.O+Muehihause, PhySe Reve 88, 943. 
(1952); 87, 222A(1952)- 
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Ho 


Ho? 


Er 


er!67 
68 99 


Tm 


tm!70 
69 101 


Yb 


70 ? 
6§ 
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Neutron resonances (ev) 
3.96 
12.8 


HeHeLandon, V.L.Sallor, HelLeFoote, Urey Physe 
R@Vs 90, 362A(1953)- 


E, =0+1 to 30 ev 
cryst s 


T vy Dy (200-Mev p) 

a 4.2 sm(100-Mev C17)? 1c 

No Ho @ activity observed with T >1° 
Er(200-Mev p) Yb(250-Mev p); ion chem 


U.O.Rasmussen, Ure, S«GeThompson, AsGhiorso, 
Physe Reve 89, 33(1953). 


Neutron resonances (ev) 
0.51 
6.10 


E, = 0201 to 30 ev 
21.2. cryst s 
27.5 


9.55 
16.0 


HeHeLandon, VeLeSallor, HeL.Foote, Urey Phys. 
REV» 90, 362A(1953)« 


No Er a activity observed with T>1" 
Er(200-Mev p) Yb(250-Mev p); ion chem 


U+O.Rasmussen, Ure, SeGs«Thompson, A-Ghiorso, 
Phys. Reve. 89, 33(1953)- 


Iq] 10.2 


GeSeBogle, HeJ.Duffus, H»E.D.Scovil, Proc. Phys. 
Soce 65A, 760(1952). 


para 


Neutron resonances (ev) 
3.96 
15.0 
18.0 


E, =0.1 to 30 ev 
cryst s 


HeHsLandon, VeL.Sallor, HeLeFoote, Urey Phys. 
Reve 90, 362A(1953) + 


No Tm a activity observed with T >1" 
Er(200-Mev p) Yb(250-Mev p); ion chem 


J.O.Rasmussen, Urey S«GeThompson, A-sGhiorso, 
Physe Reve 89, 33(1953). 


B- 244 = 0. 884 Tm(pile n); sl by 
70% 0.968 sl 
y 0.0841 7=1.57x 107°. 
=1.16 a, =4.1 a,=1.2 2 


Ey < 03% (5) (0.084) 
No other y's (<0.02%) 
F-K plots of both #'s linear 


ReLeGraham, JelLeWolfson, Re-EsBell, Cane Ue Physe 
30, 459(1952). 


Neutron.resonances (ev) E, =0-1 ev to 40 ev 


0.597 13.3 
4.55 18.2 
8.09 30 


VeleSailor, HelsFoote, Urey HeHsLandon, Physe 
Rev. 89, 904A(1953)~ 


De 0.21 Yb(pile n); scin 
0.10 (Dy impurity 7?) 


UsHeKahn, ORNL 1089(1951). | 


Lu 


2-4x10 


Lu!76 
Tl 105 


val? 
Tl 106 


Hf 


Neutron resonances (ev) E, =0.1 to 30 ev 


1.57 5.3 14.4 cryst s 
2.62 11.4 24.0 
4.80 


HeHeLandon, V.L.Sai lor, HeL.Foete, Ure, Physe 
REVe 90, 362A(1953)6 


tae 2.0x10!0” 92 frs/sec/g Lut 

200 Y's/sec/g Lu 

cia ~0.4 a 

y 100t 0.20 scin 
100t §0.32 


(0.32y) (0.20y) (0.46) (y) 

No 0.52y (<10%) 0.090y not observed 
xX ray/disintegration ~0.35 
accounted for by y conversion 


UeReArnold, TeSugihara, Phys. Reve 90, 332(1953); 
*AeDeSuttle, Ure, ibid. 


Neutron resonance (ev) 
0.142 © 


cryst s 


HeHeLandon, V.LeSallor, H.L.Foote, Urey Physes 
Reve 90, 362A(1953); verbal report. 


(0.206y) (0.112) 
1=5/2, 7/2, 3/2 


b= ~- 0.20 
(E)1, (£)2 


TeWiedling, Arkiv Fysik 6, 39(1953). 


Relative abundances HIF; ms 
A 174 176 ily dr 

% 0.199 5.23 18.55 

A 178 179 180 

$ 27. 28m) Wdat 35.07 


UeHeReynolds, PhySe Reve 90, 1047 (1953). 


Neutron resonances (ev) E,= 0 t0100 ev 
One each inuHf178, yrt®°, x25 in HE?! or Hf179 
None in Hf27* or yet! 


D.J-Hughes, W.Y.Kato, J.S.Levi 
epee ’ evin, Phys. Rev. 92, 


Y 0.22 
UsH.Kahn, ORNL = 1089(1951). 


Hf (pile n); scin 


oy 0.133 _—E2 
Ly tbr tL = 0.20: 1.22: 1.00 


U+B.Swan, R«OHIII, Phys. Rev. 91,424 (1953). 


Yy (OviSS)o: <7 = 17.2% Bce7 


R.Ballini, Ann. Phys. 8, 447 (1953). 


s - 
Level (0.48) 7T21.04x107° (ce~)(y) 
T.CeEngelder, Phys. Reve 90, 259(1953). 


Level (0.48) T = 1.06x10°°* yy 


HedeWaard, Physica 18, 1151 (1952). 


1.9 8 
q +5.9 
BeM.sBrown, DeHeTamboullan, Physe Reve 88, 1158 
(1952). 
Levels Ta (D» BY) ao 7.0 00: 2.2 
Be 0.137 + 0.005 scin 


0.300+ 0.010 
o for E,= 1.0-2.2 agrees with collective 
model prediction for E2 coulomb excitation 


T.Huus, C.zupanki¥, Kgl. Danskab. Selskab - 
Medd. 28, No. 1 (1953). Saks 


y's Ta (Dy By) 
0.138 
0.35? 
0.507 


E = 1.42 
: sein 


C.L.McClelland, C.Goodman, Phys. Rev. 91, 760 (1953). 


ad Ta(sy’) EY S 6.5 
0.130 T= 16434 scin 


heN.sBrown, R»A.sBecker, Phys. Rev. 90,328(1953). 


qal82 oy o.9t 0.065714 1.9t 0.17936 
13 109 10.01 0.067736 o.9T 0.19830 
tie 0.61 0.084667 4.51 0.22205 
; 4.61 0.10009 2.41 0.22927 
0.9t 0.11366 2.71 0.26409 

o.2t 0.11640 35.2T ~»='1 2 

4.3t 0.15241 15.71 1.188 

1.41 0.15637 33.41 1.223 

No Hf x ray Ta(pile n), cryst 


Possible decay schemes enumerated 


D.E-Muller, HeC.Hoyt, DedeKlein, JeWeMeDuMond, 
Physe Rev. 88, 775(1952). 


5) 0.22 0.2920, l).23 sl pe~ 
0.25 0.31 1.24 
0.27 1.01 
0.28 1.13 
ReMePearce, KeCeMann, Cane Je PhySe 31, 592 
(1953). 
Tal83 m62 — pa?®1 (n,y) rat 8? (nyy) Tat 3 
73 110 y 0.246 sm ce~ 
Numerous other weak ce 
UeWeMIhelich, Phys. Rev. 91, 427 (1953). 
W W(DsDP) Ep= 1.8 
iA 0.115 scin 
Broad peak presumed to be 0.102 y of W®° and 
0.123 yor w8® produced by E2 coulomb exci- 
tation 
T.Huus, C.zZupancic, Kgl. Danskab. Selskab, Mat.-fys. 
Medd. 28, NO» 1 (1953). 
w! 78? T (atomic) 2.2x 10°77 ppl 
74 104 a ’ 312 


T(calc) ~ @x10°Y,.. abundance of isotope 
responsible ~ 2.5x10-’. Suggest w’’® 


W.Porschen, W.Rlezler, Naturf. 8a, 502(1953). 
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wi8s 
7 111 


w'86 
T4 112 


w! 87 
74 113 
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No 0.134 y W(pile n) 
SC1n, si ce~ 


Ne Lazar, RedJeDeMoffat, LeMeLanger, PhySe Reve 
91, 498A (1953). 


y 
T Be >6x 102° ppl 
Assuming decay energy >2 Mev 


JUeH.eFremlin,y MeC.Walters, Proce PhySe Soce 65A, 
911(1952). 


7 23.85" W(slow n) 


GeGeEichholz, Phys. ReVe 89, 525(1953)6 


T 24.0% w186 (pile ny) 
B-* 30% 0.622 sm 2 
208 1.304 
y K/L K/L 
0.072 0.513 
0. 106 0.5527 
0.114 0.619 4 
0.134 5.5 0.626 
0.206 0.686 5 
0.239 0.774 
0.246 0.866 
0.480. 4.2 
L, /L,, “60 for 0-134y 


" 


UeMeCork, MeKeBrice, WeHeNester, JsMeLeBlanc, 
D-WeMartin, Phys. Reve 89, 1291(1953); *A.E. 
Stoddard, ibid. 


s 
y (0.13) 7<2x107° by 
T.CeEngelder, PhySe Reve 90, 259(1953). 


ae 0.07200 
0.13425 
0.4795 
0.6189 
0.6861 

0.6189y not crossover 


cryst 


DeEeMuller, H.eC.Hoyt, DedeKlein, JsWeMe DuMond, 
PhySe ReVe 88. 775(1952). 


fe 0.072 a,~2 a<2.5 E1 pe 
0.134 a.~2 M1 
0.480 
0.552 
0.686 El 
0.78 

(0.48Y)(0.13Y) (0.55Y)(0.13Y) (0.78Y)(0.13Y) 


No (0.618Y) (VY) 
NO 0.206Y (<3% of 0.134Y) 
0.48y precedes 0.07Z2yY 


AeWeSunyar, Phys. Rav. 90,387A(1953); verbal report 


Neutron resonance (ev) eryst s 


2.16 


HeHeLandon, VeL.Sailor, H.leFoote, Ure, Phys» Revs 90, 
363A (1953). 
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rel85 fy 5/2 Mic yeken st 0.828 
75 110  g(pet®5) /q(Re?87) = 1.06 tan ; 6t 0.931 


3 it 1.132 
AwdJavan, GeSilvey, CeHeTownes, AeVeG sse, Phys. Reve 
91,222A(1953)- et 1.608 


No 1.43y (< 0.5t) 


186 oe CeC.McMullen, M.WeJohns, Phys. Reve 91, 418 (1953)- 
Re Bb 0.08% (0-3) Proc. Roy. Soc Canada du, 194A (1950). - 
foe kid. 
UsE. Robinson, C.eEeWhittle, P.SeJastram, Phys. 185 Se 
Reve 91, 498A (1953). 8 Yy 0.163 sxce 
heey 0.234 
0.645 K/L~6 
0.137 L /L. = 124 E2 
% sn 0.879 
J-+B.Swan, R.eDeHIII, Phys. Reve 91, 424(1953)- UsMeCork, UJeM.LeBlanc, WeHeNester, DeWeMartin, 
M.K.Brice, Physe Reve 90, 444(1953). 
¥. (0.137) T = 1.8x10°°§ 
¥Y 0.654 Os (pile n); sl ce7 
C-C.McMullen, M.W.Johns, Phys. Rev. 91, 418(1953). 0.88 


UeBeSwan, ReDeHT II, Phys. Reve 88, 831(1952). 


(0.935) (0.14¥) (@) db <0.0007 
14" os ( < 22-Mev y) Os(pile n) 


4 ty 
C.eE. Whittle, usP.eHurley, P.eSeJastram, PhySe Rev. ae 
91, 498A (1953); verbal report. , 4 76 a No bh (< 5%) S77 
‘ sake a 0.0742 sm ce~ (0s) 
187 ja ip re eae Tet Pea Pay | 
Re I 5/2 Mic ehit biina ey 
: : 100: 14; : 15 
715 112 gq (Re2®5) /q(Re?87) = 1,06 42; 24; 100: 14; 35 
AeJavan, G.Silvey, C.«H.«Townes, A.V.Grosse, Phys. vob <Gaan, “ReDs MMs Chysey tee oe 
Rev. 91,222A(1953)- 
B- ny OE Ba Yy (0.074) E3(73%) M4 (27%) 
; From a's, €; (0.074 IT Y)/e, (0.13 ge3. Y)» 
BeGauthe, J.«M.Blum, Compt. rend. 236, 1255(1953). and (Os K x ray)/ (Ir K x ray) when 
produced by Os (ny¥) 
Bo ~0.40* 3°¢ forbidden? pe ReDeHiIl, UeWeMihelich, Physe Reve 89, 323(1953) 
No x ray or y 4 
Spectral shape similar to Rb8? 15.09 ip 15 Os (< 22-Mev Y) Os (pile n) 
8 counts less than background B caseOatt s7 
: x Y. 50% 0.0417 E2 
D-DIxon, McNair uoted by S.CeC Ph t 
18, 11611952); Nature 170, 51211952). Vo 1oog* 0.1291 M1,E2 
Decimal point as assigned in these references. Kee L, : Lpis Ly : M, : M, : My :N 
+ Vy 32: 40 :;——: 11: 19: 9.5 
pe! 88 on 18.7% Re (slow n) Vo 100: 30: 113 “6.0: =—-12——- : 3.5 
a aa ‘ 0.06 arz a [ey (0.129y) ] [ey (0.042y)] 
p 18"Re* Szilard- Chalmers chem *assuming M1/E2=3 for 0.129y 
Ptr eta, Gee 8a, 21711953); “WeHerr, UeBeSwan, ReDeHill, Phys. Reve 88, 83111952). 
: ee Tae i 
192 14V 
0s T >10 wh 
7 ae Rete! ee re es eon decay energy >2 Mev Rs 
s 8s ce 
0.105 JeH.Fremlin, MeC.Walters, Proc. PhySe Soce 654A, 
- 911(1952). 
Yy (Re x ray +0.06y)/(0.105y) 210 sein 
UsWeMihelich, Phys. Rev» 89, 907A(1953).- osi93 es 32" Os (pile n), 
y Sa ~l not Os(<22=Mev vy); a 
eh y 0.153 - Weak y's with 14" <7< 15! 
0.645 U.sBeSwan, ReDeHTII, Phys. Revs 88, 831(1952). 
(0.65Y) (1.47) a 
CeCeMullen, HeEsPetch, M.W.vohns, P Roy» $ a pea ern oh, ene 
«CeMuU en eEeFetc eWeJONNS rOCe Oyes OCe 
Canada 44, 194A (1950) « 4 4 0.106 L/M~3 - 0.460 
0.139 K/L~5 0.558 
0.251 
Yy “130¢ «0. 1553 TH= 167x100 9#® 0.281 K/L~10 P 
tot 0.4782 sm 2 pe ° 0.321 K/L~8 


‘ 15t 0.6331 UeMeCork, UelteLeBlanc, WeHaNester) DeWemartin 
tt 0.674 : M.KeBrice, Phys. Reve 90, 44K(1953). : 


76 


ua! 


aT, 


Ir 


prio 
= 
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0.280 scin pri9l 
0.460 Wy i) 
0.560 
No 1.58y 
acuaih C.E.Mandeville, Phys. Rev. 91, 
Neutron resonance (ev) cryst s 
0.654 
HeHeLandon, VeLeSallor, HeLeFoote, Urey Phys. 
Reve 90, 363A (1953) « ; i ; pt!93 
78 115 
d 
y (0.057) a,>400 Ir(pile n); pe oy 
Ir L xX ray but no unconverted y found 
UsHeKahn, ORNL -1089(1951). 
Bo 168 0.24 8 
40% 0.54 p+ !93 
AA, 0.67 78 115 
No 0.8467 (<0.4%) _x* iva eis Ais 
¥y 0.137 Nil) 
0.202 ~0.65 
0.207 4.3 4.0 162 
0.296 16 Teh: 
0.309 15 (at pt!95? 
0.317 34 18 5.5 
0.401 ~0.1 i 
0.420 ~0.1 
0.440 ~0.05 
0.468 7.7 Bae 0.64 
0.488 0.50 pr!98 
0.590 0.45 0.07 18° 120 
0.605 1.4 025 
0.613 0.58 0.10 
Os 8804 A aed lec. Ome 
*(ce™ /8) x 1073 = (Com a)ux 1078 
A-AeBaShilov, NeM.Anton'eva, B8.S.Dzhelepov, 
Izvest. Akad. Nauk Sere Fiz. SSSR 16, 264(1952). Au 
y 0.4t 0.13633 30.0t 0.46798 
1.0T 0.20131 1.17 o0.4aus 
7.51 0.20574 1.1f 0.5884 
38.0T 0.29594 1.4t 0.6045 
37.0T 0.30845 o.5t 0.6129 
99.0T 0.31646 
Os Kx ray Pt K x ray Ir(pile n), cryst 
Level scheme given 
DeEeMuller, HeCeHoyt, DedeKlein,y UseWeMeDuMond, eed 
PhySe ReVe 88, 775(1952).« aus! 87, 
19 
y 2t 0.200 ° ~ ~—-:100¢ 0.467 
3* 0.205 Bt 0.486 
50¢ 0.295 10+ 0.589 
50) 0.307 30t 0.606 ms 
100 0.315 = Au 
sl pe 19 116 
UeLeWolfson, Proc. Roy Soc. Canada 44, 193A 308 
(1950). 
y 1o0ot 0.33 sein 
100t = 44. 4B (E)2 98% (M)1 2% 
it we 
gat 
(1.48y) (0.33y) (a) 1 = 2,2,0 


UedsKraushaar, MeGoldhaber, PHys. Rev. 89, 1081 
(1953). 


53 
“5 3.29 Ir(10-Mev 4) chem, 
not Pu(<22-Mev y) 
ae 0.062 0.129 0.350 377 ce” 
0.082 0.171 0.359 
0.094 0.178 0.408 
0.425 0.267 0.455 
No 0.042 y 0.537 
U«B.Swan, WeM.Portnoy, ReDeHill, Phys. Rev. 89, 
907A; 90, 257(1953). 
Ty 4.5% Ir(10-Mev d) chem 
Pt (<22=Mev +) 
iy IT 0.135 M4 377 
Ke L,: Li: M:N=10: 12: 24: 13: 6 
UeBeSwany WeMePortnoy, ReDeHill, Phys. Reve 89, 
907A; 90, 257(1953). 
Ty Seo on ae 
Measurements outside these limits obscured 
by 72%Ir and 80™Pt 
J.B.Swany WeMePortnoy, ReDeHill, Phys. Rev. 90, 
257(1953). 
f 
Pt (Dy DY) E,= 2.0 
de 0.126 scin 
Assignment to pt??? also possible 
C.L.-McClelland, C.Goodman, Phys. Rev. 91, 760(1953)- 
y 
ve ral ee ppl 
Assuming decay energy >2 Mev 
JeH.Fremlin, M.CeWalters, Proce Phys. Soce 65A, 
911(1952). 
Neutron resonance (ev) cryst 3s 
4.93 
H.H.Landon, V.L.Sailor, H.L.Foote, Ure, Phys. 
Rev. 90, 363A (1953). 
Neutron resonance 
4.85 ev 
AeWeMerrison, EeReWiblin, Proce Royse Soce 215A, 
278(1952). 
e 
T 4,3” Pt(120-Mev p); chem 
a 5.1 ic 
U.O0.Rasmussen, Ure, SeGeThompson, A-Ghiorso, 
Physe Reve 89, 33(1953)~ 
T 30° d 38"He chem 
y 0.056 sl ce” 
0.259 


O.Huber, ReJoly, PeScherrer, NeF.Verster, Helv. 
Physe Acta 25, §21(1952). 


¥ 0.057 d 38"Hg; s7V2 


0.262 


KeGopalakrishnan, Aede-Shalit, JeWeMihelich, 
Physe Reve 89, 908A(1953)- 
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79 
T 


79 


19 


ay!97 


118 
ike 


Au! 97 
118 


aul98 
119 
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ry. (0.33) (E)2 95% (M)1i 5% yy (e) 
(0.36) (E) 2 yy (8) 

WG) T= 2kR, 0 

No crossover Y (< 1%) scin 


yy(@) independent of phase and chemical 
structure 


R.M.Steffen, Phys. Reve 89, 665(1953); 89, 903A 
(1953). 


oy. a e3" Hg sce; scin 
LT 0-130 KiLj:L, :L,:M <2 

10: <2:>64: 21: 36 ES 

One Se he Ls A027 

>60: 10 M1 


0.191y » 0.077y, previously assigned to de- 
cay of 23" He through 7.45 Au, now assigned 
to 65" He decay. New assignment based on 
above E3 0.130 y, now resolved from 0.1344, 
and on new threshold for Au(nyn')7.4° au of 
<0.42 


UeWeMihelich, Aede-Shalit, Phys. Rev. 91, 78 
(1953); * HeC.eMartin, Ibid. 


Au(n,n’)7.4°Au 


Threshold 0.42 


H.C.Martin, B.C.Diven, R.«F.Taschek, Phys. Rev. 92, 
1096A (1953). 


t 
Au (Dy DY) E.= 2.0 
0.257 
0.45? 


y's scin 


C.L.McClelland, C.Goodman, Phys. Rev. 


cs 2.6979 + 0.003 
Counted for 10 days 


Au(pile n) 
B electroscope 


E.E.Lockett, Rs«H.«Thomas, Nucleonics 11, No. 3, 
14(1953). 


0.958 sl 
1.370 AI=3, yes 


JUeLeWolfson, LeGeElIfiott, Proc. Roy. Soc. Canada 
46, 142A(1952). 


B- 


Y 0.411770 + 0.000036 eryst 


DeEsMuller, H.CeHoyt, DeUeKlein,y JeWeM.eDUMOnd 
Phys. Rev. 88, 775(1952). 


Y 0.41173 + 0.00007 s7™\2 ce~ 
Compared with 0.51084 Th L line in 717° 
A.Wedgran, DeLind, Arkiv Fysik 5, 177(1952). 
G8ihe ten Jt 
es 1 Dn 


u.B.Swan, R«DeHIII, Phys. Revs 91,424(1953)- 


= 265 E2 


Y j (0.68)  (E)2 60% (M)1 40% yy (6) 
(0. 68Y) (0.4147) (A) Tas epe50 


D.Schiff, FeReMetzger, PhySe Reve 90,849(1953). 


Y (0.68) (E)2 60% (M)1 406 Vy(8) 
(0.68) (0.417) (8) I = 2,2,0 


C.D-Schrader, E.«B.sNelson, UeAsdacobs, Phys. Reve 
90, 159(1953). . 


91, 760(1953). 


Au 


19 


Au 


19 


Au 


19 


u202 ? 


19 


Au 


19 


198 
TEX9, 


200 
121 


201 
122 


123 


203 
124 


No €, (0.5%) J sl 
_from absence of Pt Auger e 


C.D.eBroyles, DeAsThomas, S.KeHaynes, PhySe ReV. 
89, 715(1953). 


Ti ygm He?°+( < 28-Mev ‘y) chem 

john 2.2 a 

Y 0.39 scin 
1.13 

bly=5 


F.eDeSeButement, ReShillito, Proce Phys. Soc. 645A, 
945(1952). 


T 26m He?°?(< 28-Mev Y) chem 
fess 1.5 a 
Y. 0.55 scin 
Aly 20 

F.0.S.Butement, R-eShillito, Proce PhyS. Soce 65A, 
945 (1952). 

i ~ 255 Hg(18—-Mev n) chem 


FeO-SeButement, R»Shillito, Proc. Phys. Soce 65A, 
945 (1952). 


204 


T 55S He” '(<28-Mev y) chem 
B 1.9 a 
yy. 0.69 scin 
Aiy= 10 
FeD.«S.Butement, ReShillito, Proce Phys. Soc. 65A, 
945 (1952). 
£ 

Hg (Ds DY) Eo 2.0 

uf ~.20 scin 


C.L.McClelland, C.Goodman, Phys. Revs 91,760(1953). 


Neutron resonances (ev) E,=0.7 to 1500 ev 


23. 1* 91 311* 
KERER 127 437 

42.8 175* 1230 

7\ 204 


* Most prominent 


ReRePalmer, LeMeBollinger, Physe Reve 91, 450A 
(1953). 


Neutron resonances (ev) EL =3 ev to 10 kev 


ol? 

pale 

230 9 

35.4 170 
191 
~350 


E«ReHodgson, uUs»F.eGallagher, E.«MeBoweyy Proce 
Physe Soc. 65A, 992(1952). 


y 0.039 Au(p)chem s7N2 ce” (Hg) 
0.102 2 
0.032 s7™\2 ce’ (Au) 
0. 120 ‘ 
0.258 


K-Gopalakrishnan, A.de-Shalit, JsWeMihelich, 
Phys. Reve 89, 908A(1953). 


9-5 


Hg! 98 
80 118 


bisy - (0«28) 
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To 27h Au(p) chem TI 


KeGopalakrishnan, Asde=Shalit, JeWeMihelich, 
PhySe Reve 89, 908A(1953). 


ey. 0.037 Au(p) chem s7N2 ce~ 
0.123 71/98 
K.Gopalakrishnan, Asde-Shalit, JUeWeMihelich, cp ee be 
PhysSe Reve 89, 908A(1953). ime 
oA 0.036 Au(25=Mev d) chem 
¥y iT 0.122 sl ce” 2 
4 
O.Huber, ReJoly, P.sScherrer, NeFeVerster, Helv. 
Phys. Acta 25, 621(1952). 
7; 9.52 Au(25-Mev d) chem 
Y 0.061 sl ce” 
ce 0.099 
O.Huber, ReJvoly, P.Scherrer, N.F.Verster, 71 203 
Helv. Phys. Acta 25, 621 (1952). 
fam Alpe! 
y Aut97 (p,n) $77 ce 
L, thy Ly 
0.134% 0.4:11:10 E2 
On 165) 10) 3<1s25 M4 
71204 
0.0774* 100: 45: 34 M1+E2 
0.191* K/L=6 ee 
* 
Previously assigned to 7.4° Au, qv. 
UeWeMihelich, Asde=Shalit, Phys. Reve 91,78(19531 
Level He (¥sy") E = 0.411 
oy. -11° 
(0.411) Tie SO 
Source heated to compensate for recoil 
*Wwith statistical weight factor S = 1 in 
o(abs. of 0.411y) = kSI'f (temp) 
K.G.Malmfors, Arkiv Fysik 6, 49 (1953). 
Level He (¥sy") E = 0.411 
ve -lls* 
(0.411) TMex1o 
Source rotated to compensate for recoil 
*with statistical weight factor S = § in 
o(abs. of 0.411y) = kSIf (velocity) 71206 
P.B.Moon, A.Storruste, Proc. Phys. Soce 66A, 81 125 
585 (1953). 
y 0.159 Ly Ly = 1.6 E2 
71207 
U-B-Swan, R.D-HilI. Phys. Rev. 91, 424 (1953). 81 126 
Capture Y Hg (ny) 37 ce” 
~0.28 
C.TeHibdon, C.O.Muehihause, Phys. Reve 88, 943 71208 
(1952); 87, 222A(1952). 81 127 
gs 
Y (0.28) 7<2x107 by 


TeCeEngelder, Phys. Reve 90, 259(1953). 


Mi + E2 


= 2.85: 2.08: 1.0 


Ly thy ily 
J.eB.Swan, ReD.HIII, Phys. Reve 91, 424 (1953)- 


55 
T1(DsDry) a atte 
By. 0.38 scin 
C.L.McClelland, C.Goodman, Phys. Rev. 91,'760 
(1953). 
TY nh Hg(10-Mev a) 
Yy 0.260 M4 s ce~ 
0.282 M1 
1.Bergstrom, R.D.Hill, Phys. Revs 92, 849A (1953)- 
T yh Hg (10-Mev d) 
¥y 0.411 
0.675 
l.Bergstrom, R.D.HiI!, Phys. Revs 92, 849A 
(1953)- 
u(t17°3) u(71?°5) = 0.990258 I 


+ 0.000001 
Resonance frequencies depend on anions in 
solution; shifts same for p13 p20 


HeSeGutowsky, BeReGarvey, Physe Reve 91, 81(1953) 


sc 4.027+ 0.12 Tl(nyy) chem 
Counted over period of 2.9 y. after cooling 
aN 


G-Harbottle, Phys. Rev. 91, 1234 (1953). 


T 2.71%+0.05 
Counted for 8 months 


Tl(pile n) 
B electroscope 


EeE.eLockett, ReHeThomas, Nucleonics 11, No. 3, 
14 (1953). 


B 98.5% 0.760 AtI=2, yes shape 477scin 


€ ~1.5% 
Eyis (€) 0.4 (calc) 
NO 0.37Y (< 1077) 


E.der Mateosiany A.«Smith, Phys. Rev. 88, 1186 
(1952). 


r 4.19"+0.02 
Counted for 25 half-lives 


Tl (pile n) 
B electroscope 


BeWeSargent, LeYaffe, AePeGray, Cane Js Phys. 
31, 235(1953). 


Tr 4.79™+0.02 pi2*? recoil 
Counted for 25 half-lives B electroscope 
B.eWeSargent, LeYaffe, A-P.Gray, Cane J» Phys. 
31, 235(1953). 
y 0.05t 0.27735 th??® source, cryst 
0.15T 0.5108 
0.40t 0.5830 


0.24098y (0.107) unassigned 
fT Relative to 0.238y of Pb 


O-EsMuller, HeC.Hoyt, DedeKlein, J»eWeM.DuMond, 
Phys. Rev. 88, 775(1952). 


< =4 
iy, (2.62) Bair 43X10 Ee 8 
HeSlatis, KeSiegbahn, Arkiv Fysik 4, 485(1952). 
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71208) No 5.1 6 (<0.28) Bese! aac, 0.808 
Sie 27 82 125 - 
PE. Cavanagh, quoted by P.eMarin, G.sReBishop, s NeJeHopkins, PhySe Revs 88, 680(1952). 
H. Halban, Proc. Phys. Soc. '66A, 608 (1953). 0-8 
ie 0.98% d 50% Bi chem 
(0.58Y) (2.6Zy) polarization-direction Ge Friedlander, EeWilson, AsGhlorso, I-Periman, 
fat, ett Physs Reve 91, 498A (1953). 
U.edeKraushaar, M.Goldhaber, Phys. Rev. 89, 1081 
(1953). 
pb297 Levels pp2°8 (4, p) Pb298 (4, t) 
Ben 5 a ae 0 nl 
1209 B7 dns 0.6 . 
T 1.99 AO> ACT's 1.0 1.0 
81 128 2 s 
FeWagner, Ure, MeS.sFreedman, DeWeEngelkemeir, 2.8 1.6 
L.B.eMagnusson, Physe Rev. 88, 171A(1952). ‘ 3.6 2.3 
4.4 
Pb Variations in relative isotopic abundances 4.7 
5.3 E,=14 a pe 
C-BeCollins, ReMeFarquhar, ReDeRussell, Phys. 
Reve. 88, 1275(1952). UeAsHarvey, Cane ue Phys. 31, 278(1953)- 
208 207 A. 
Pb (Dy D) OF 1.8 ahi Levels Pb (d, p) Ey = 14 a pe 
No y observed scin 3.4 5.4 
x viv 3.6 6.1 
T.Huus, C.Zupancic, Kgl. Danskab. Sekskab, Mat-fys. 
Medd. 28, No. 1 (1953). 5.1 
UsAeHarvey, Cane Ue Phys» 31, 278(1953). 
‘ 
Level Pb (Ny ITY) Ee= Se7 | sein 
a 2.65 pb209g- 0.63  d10°Ac chem; s, scin 
82 aL oT 
M.A.Rothman, D.W.Kent, C.E.Mandeville, Phys. Rev. 92, F.eWagner, Urey MeSeFreedman, DeW.eEngelkemeir, 
1097A(1953); U-Franklin Inst. 256, 278 (1953). L.B.eMagnusson, Physs. Rev. 88, 171A(1952). 
fa eg 0. 139 BLAS EN 2) coven Levels Pb?°* (4, p) E,=14 a pe 
linia! 0.320 sm 2 ce” »D d Dp 
0.8 2.0 
G-D-O'Kelley, UCRL~1243 (1951). it ate 
JeAsHarvey, Cane Js Physs 31, 278(1953). 
pb20! ? Ti 50° T1l(p) chem, not Hg(p) 
82 119 
Y ~if 0.25 scin ae 
s Pb 
he ~1iT 0.42 82 128 ns peeieee na pie RC 
~at 0.67 COT lERe: FAVE) 
AeAwJaff ACE - F 
NeJeHopkins, Phys. Revs 88, 680(1952). affe, S.G.Cohen, Phys» Rev. 89, 454(1953). 
(he 0.024 pe 
ppe0z? 5.68 T1(p), not He(p) 
1 . J ’ F-K plot linear to 8.5 kev 
82 a7e ¥ 0.89 scin 
5.6 E-Huster, Naturwiss, 40, 197(1953). 
NeJsHopkins, Phys. Reve 88, 680(1952). 
Pe y (0.047) L:M:N=100: 23:6 EA 
PAL aane y 0.153 T1(60-Mev d) chem ce 0.0110 not assigned 
0.269 K/L=2.3 s7™N2 ce™ NO ce’ (0.014-0.030) <1% of ce; (0.0467) 
0.424 
Y.Kob ki Mi . . . 
G-D-O' Kelley, UCRL-1243(1951). 1351953) 3 Rataoeal cos baad ica te 1280 
pb205 v 206 z 
Ea Levels i, (d,t) E,= 14 a pe y va 0.0465 a=12 pe st 
ee Ly tly tly :M NO 
* 100: 7.5: 0.7:26: 7.7 M1 
8 No other y(< 0.5%) 
UeAsHarvey, Can. Je Phys. 31, 278(1953). +Photons per 100 disintegrations 
C.S.Wu, F.eBoehm, E- Nagel, Phys. Rv. 91, 319; 90, 
ure Levels Pb?°7 (4, t) B,=14 a pe Stetina te . 
0.9 252 . 
1.4 3.0 yy 0.04652 cryst 
a7 No other y's from 0.016 to 0.062 (<2) 


> : 
JeAsHarvey, Cane Je Phys. 31, 278(1953). G.T.»Ewan, MeA.S.sRoss, Nature 170, 760(1952). 


pp2!0 
82 128 


pp2l2 
82 130 


pb2tt 
82. #1:3:2 


31208 
83 125 


Le 
v(B12°9) /v(D) = 1.04684 + 0.00005 
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(L x ray) /(0.047y) =6.3 pe 
Peaks seen ascribed to nuclear y's of 
16.1, 24, 30.7, 37.0, 41.5, 62.5 kev 


PeEsDamon, ReReEdwards, Physe Reve. 90, 280(1943). 


T 10.64" + 9,03 
Measured for 3 half-lives with ic 


P. Marin, GeEsBIshop, HeHalbany Proce Phys. Soc. 
66A, 608 (1953). 


T 10.67" 


H.Buttar, Naturwisse 39, 575(1952). 


af 0.23860 


DeEeMuller, HeCeHoyt, DeveKleiny UsWeMsDUuMONd, 
PhySe Reve 88, 775(1952).- 


eryst 


Y 0.23863 s 
HO(F) = 1388.56 t 0.21 

H determined (2-20 kev) with e accelerated 
through known potential 


D.eleMeyer, FeH.Schmidt, Physe Reve 89, 908A 
(1953). 


- s ~~ 
y (C,280) F<er10 Bex 
ReLeGraham, ReE-Bell, Cans Js Phys. 31, 377(1953). 


jem 0.35? s Be~ 
a3t 0.67 
100 t ~0.73 

¥y 4.3" 0.241 s ce 
4.8" 0.294 
3.5" 0.350 


(0.674) le, (0.35y)] 
(0.736) le, (0.29y)] 


*ce~ per 1008 


E.E.Berlovich, Izvest. Akad» Nauk Ser. Fize SSSR 
16, 314(1952). 


y 0.053226 Rn*”” 
20* 0.24192 
5st 0.29522 

100* 0.35199 


source, cryst 


DeEsMuller, HeCeHoyt, Ded-Klein, UeWeMeDuMond, 
Phys. Rev. 88, 775(1952). 


vy 0.292 
0.350 
ReMePearce, KeCeManny Cane UePhySe 31,592(1953). 


sl pe 


Bi(d,t) Ey =14 a pe 
Q values -1.17 (gs. value?) 
= (58 
= 252 


UseAsHarvey, Cane Ue Phys. 31, 278(1953)- 


B1(No 


4.0400 Petr. | 


Be] 


Y.Ting, DeWilliams, Physe Reve 89, 595(1953)+ 


pi 209 
83 126 


giZ!o 
83 127 
4.99 


pi2z!0 
S30 27 


agmeci27 
4.99 
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T 2x 1027” ppl 
a 2.9 
7a tracks, E,=2.9, in B1 impregnated 
Plate kept 100 days in Ny» 18°C 


WeRiezler, WePorschen, Z. Naturforsch. 7a, 634 
(1952). 


Very few a energy a's in Bi loaded plate 
T of 2x10°’”, E, of 3 Mev not confirmed 


EsPeHIncks, CeHeMillar, Proce Roy. Soc. Canada 
46, 143A(1952). 


Bi(pile n) 


on 4.9897 + 0,013 
B electroscope 


Counted for 33 days 


E.E.-Lockett, ReH»Thomas, Nucleonics 11, No. 3, 
14(1953). 


8 spectrum shape from E,= 0.005 to 0.10 sl 
Number 6's does not approach 0 as Eg—40 


J.Pniewski, Acta Phys. Polon. 11, 215(1953); Nature 
171, 694 (1953). 


No 0.080Y (<0.02% of B's) scin 
O0.GeEsMartin, GeParry, Phil. Mage 44, 344(1953). 


No ce’, no nuclear y pe s7 
C.S.Wu, F.eBoehm, E.Nagel, Phys. Reve 91,319; 

90, 388A(1953)- 

Continuous Y spectrum scin 


Y (Ey > 0.09) /B = 0.00084 


P.Bolgiano, L.Madansky, FeRasetti, Phys. Reve 
89, 679(1953). 


Bi (d, p) Ey 715 
Q value 1.94 
NO higher energy p group (<3% of Q=1.94 group) 
but believed not gs. Q 


scin 


N.S.Wall, Phys. Rev- 91,485A(1953)- 


Bi(dyp) Ey = 14 a pe 
Q values 1.94% -0.3 
0.30 -0.8 


UeAsHarvey, Cane Ue Physe 31, 278(1953). 


¥ (0.35) ri<: {.exi0** "9a "cen 


(6.2722) (0.38y) (9) isotropic 


$.Gorodetzky, A.Gallman, A.Knipper, R.eArmbruster, 
Compt. rend. 237, 245 (1953). 


a 6.051* s 
6.090 
“Value of 6.046 (Nature 167, 682) in error 


E.R-Collins, C.D.eMcKenzie, CeAsRamm, Proc. Roy. 
Soc. 216A, 219(1953). 


a 85.4% ie 
& 64.6% 


PeMarin, GeReBishop, HeHalban, Proce PhyS. Soce 
66A, 608 (1953). 


58 


83 129 


gizl3 


83 130 


gizi4 


Ssmegy 


83 


132 
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ibe 


be (0.040) 7<7x 10 ae, 


ReLeGraham, ReE-Bell, Can. Js Phys» 31, 377(1953). 


y  0.15f 0.729 tn?28 
tRelative to 0.238Y of pb??? 


DeEsMuller, HeCeHoyt, DedeKlein, UeWeM.DuMond, 
Phys. Reve 88, 775(1952). 


source, cryst 


(8.04a) (0.04y) (@) bd=1.30 J[=1,3,4 or 1,4,5 
u.sHorton, R.Sherr, Phys. Rev» 90,388A(1953)- 
fare 0.96 d 10%Ac chem; s 
1.39 z 
¥Y 0.120 
0.435 


(1.396) (0.12y) 


FeWagner, Ure, MeSeFreedman, DeWeEngelkemeir, 
L.B.Magnusson, Phys. Reve 88, 171A(1952). 


om 81% ~1.55 pa??® source aby 
< 10% (2.56) a 
19% (3.17) a 

Eyj, 7 317 


AeHeWapstra, Physica 18, 1247(1952). 


y. 0.452 0.932 1.750 
0.500 1.123 1.800 
0.607 1.236 2.192 
0.783 1.400 
0.860 1.525 sl pe 


ReMePearce, KeCeManny Cane Je Physe 31,592(1953). 


My 1.67 0.6094 Rn??? source, cryst 
TRelative to 0.352y of Pp214 


DeEeMuller, HeCeHoyt, DedeKlein, JsWeM.DuMond, 
Physe Reve 88, 775(1952). 


M4 0.605 1.379 s7 Cpt line 
0.699% 1.504* 1.832* 
0.770 1.627** 2.116** 
0.907. +1.679** (2.193) 
CieieOvVMle 7ev. eek 
1.247 (1.761) 


( ) Used as standards 
* ce, seen by Ellis but assigned otherwise 
ce seen by Ellis but not assigned 


*e 


MeMladjenovicé, AeHedgran, Physica 18, 1242(1952). 


y 1.1205 
1.4158 
H, = 4939.8 + 0.8, 5874.4+0.6 gauss cm 


877 ce, 


G.Lindstrém, AsHedgran, D.«E-Alburger, Phys» Rev. 
89, 1303(1953). 


yy(@) bd ~0.3 
F.Demichels, ReMalvano, Nuovo Cimento 9, 1106 
(1952). 


T om aig.otat-7” pse™ p72 


E.KsHyde, A-Ghiorso, Phys. Rev. 90, 267(1953).« 


84 


84 


84 


84 


84 


84 


85 


85 


po206 
122 


po2lo 
126 


Poll 
AAT! 


potl2 
128 


po2l4 
130 


134 


tz! 
126 


at2!9 


134 


an208 


86 


8 


86 


86 


Rn 
6 


122 


209 
123 


anZ!0 
124 


alt 


125 


a 5% d 2.3%Rn22° 
F.eFeMomyer, UCRL-2060(1953). 

r 138.397 +0.14 

Observed for 200 days calorimeter 


D-CeGinnings, A-F.Ball, DeTeVier, Us Research 
Nat. Bur. Standards 50, 75(1953); Je Franklin 
Inst. 255, 241(1953). 


Not parent 0.8° Pb (< 0.0034) chem 


GeFriedlander, EeWilsom, AsGhiorso, |1.Perlman, 
Phys. Rev» 91, 498A (1953). 


r 2.9107” by 


TeHayaski, Yelshizaki, 1.Kumabe, Ue PhysSe Soce 
Japan 8, 110(1953). 


T 1.58x107*§ fa 


R.eBallini, Ann. Phys. 8, 441 (1953). 


a 5.996 s 


G.Bastin-Scoffier, J« Sant*ana-Dionisio, Compt. 
rend. 236, 1016 (1953). 


B 0.022% ic 


FeHiessberger, BeKarlik, Sitzbere Akade WisS. 
Wien, Math=-naturwe Kl. Abt. I a 161, 51 (1952). 


a 5.862 


ReWeHoff, FeAsaro, quoted by FeF.eMomyer, 
UCRL=2060 (1953). 


T 0.9" d 21"Fr??3_ chem 
a 6.27 ic 
a/B~ =30 


E.«KeHyde, AeGhiorso, Phys. Rev. 90, 267(1953). 


r 23" p 4%po*?4 §=-tn(340-Mev p) 
€ ~80% 
a ~ 20% 6.138 s 


F.F.Momyer, UCRL~2060 (1953). 


T 30" =p. 5.7% at2°9 -Th(S40-Mev p) 
€ ~ 85% 
a ~ 15% 


6.04 8 
F.F.Momyer, UCRL=2060(1953). 


T 2.792 p 9%po2°6 = ‘tn(s40=Mev p) 
€ <5% ° 
a >95% 6.036 s 


F.FeMomyer, UCRL-2060 (1953). 


T 16" Th(340-Mev p) 

€ 74% 

a 17% 5.778 s 

9% 5.847 

Ne 0.07 scin 
0.15 ; 
0.40 
0.60 


FaFaMomyer, UCRL=2060(1953).— 


88 


138 


Ra227 
139 


NEW NUCLEAR DATA 59 
a 6.262 Th(340-Mev p) s ac?28 > 13% 0.45 4 Ra22® ot fy 
F.FeMomyer, UCRL-2060 (1953). 89 139 8% 0.64 chem 
53% 1.11 
7%, 1.70 siT 
a 6.278 8 o% 1.85 
G-Bastin-Scoffier, U.Sant'ana-Dionlsio, Compt. 10% 2.18 
rend. 236, 1016(1953). y 0.0567 sir ce 
0.078 
nu 0.0978 0.232 0.965 
o 25 Th(110-Mev p) 0.113 0.336 1.035 
B ie. 0.1275 0.410 1.095 
m 0.179 0.458 1.587 
FeFeMomyer, UCRL=2060(1953). 0.184 0.907 1.640 


a. 5.482 . 8 


G.Bastin-Scoffier, JsSant'ana~Dionisio, Compt. 
rend. 236, 1016(1953). 


a 24% 6.339 | 8 
39% 6.387 
376 6.409 


E-KeHyde, FeAsaro, quoted by F.F.eMomyer, 
UCRL-2060 (1953). 


a/3~ ~4 x 1075 Th 
E.KeHyde,y AoGhiorso, Physe Reve 90, 267(1953). 
T 2.7m p 30"Rn?°? = pp (07?) 
a 6.90 ic 
FeFeMomyer, UCRL-2060 (1953). Th228 
90 138 
T 1.14 pn??? (ptie ny) 
chem 
AeP Baergy Physe Reve 90, 1121 (1953). 
a 5.679 s 
GeBastin-Scoffier, U»Sant'ana=Dionisio, Compt. 
rends 236, 1016(1953). 
a 5.7% (4.611) S, ppl 
No ats from 3.6 to 4.4 (<0.02%)* ic 
FeAsaro, 1.Perlman, PhySe Reve 88, 129(1952). 
*aA.Ghiorso, Ibid. 
a 4.777 + 0.004 s 
Based on E, (Po) = 5.299 
G.Bastin-Scoffier, UeSant'ana-Dionisio, Compt. 
rend. 236, 1016(1953). 
” (0.186) a=0.9* E2 ae 
*assuming 4.6114 in 6.4% of disintegrations 
C.Victor, J»Telllac, P.Falk-Vairant, G.Bous- 
sieres, Js physe radium 13, 565(1952). 
T He2™ pa? (nyy)chem 
pe 1.31 a 
x: 4.0 0.291 scin 
0.6F 0.498 
x Self K xk ray Th230 
+Photons per 100 B- 
9 «140 


J.P.Butler, U.S Adam, Phys. Reve 91, 1219 (1953) 


n 


(0.455,0.64/) (>1.1y) (1611) (~17) 

(1.706, 1.856) (>0.9y) No (2.186) (y) 

(0.098 Ce) 06127 Ces 0.184 cer) (y) 

No (0.127 ce”) (0.184 ce”) No (>0.9y) (>0.9y) 
(0.45) (~1.0y) (00.97) (<0.4y) 

No (0.45y) (>1.1y) 

No f(soft e ) delay observed; implies 

5004S >7 (0.057y)>0.1#§ or >0.01° 


UeKyles, CoGeCampbell, WeJsHenderson, Proce 
PhySe Soce 66A, 519 (1953). 


Neutron resonances (ev) me Zev to 2 kev 


25 oJ ?= 64 
80 
170 
EsReHodgson, JeFeGallagher, EeMeBowey, Proc. 
Phys. Soce b5a, 992(1952). 
a 02h 5.173 s 
0.4% 5.208 
28 6 5.388 
Via 5.421 
D4. 0.089 a~ 16 scin 
0.137 a<i 
O02 169 Var ale 
On 2 Zena Sor 


+Asaro, F.Stephens, ur, 1,Perlman, UCRL-2244 (1953). 


Y (0.084) a=12* 


*gased on Y/a= 0.02** 


C.Victor, JeTeillac, P.Falk-Vairant, G.Boussieres 
Ue phys. radium 13, 565(1952); **m.Riou, ibid. 


E2 ae~ 


228 


yy. 100f (0.084) Th” extracted 
14¢ =: 0. 1138 from Ra??® 
10t 0.172 
17T 0.216 scin 


Decay products continuously removed 


GeBouissleres, PeFalk=-Vairant, MeRiou, JeTeillac, 
C.Victor, Compt. remd 236, 1874 (1953). 


(2) (0.083y) (8) does not agree with I= 0, I, 0 
T(0.083y) < 1078 Source Th(OH) y 
No (0.0868Y) (2) No Vy 


UeBattey, LeMadansky, FeRasettl, Phys» Reve 89, 
182(1953).- 


y 33t (0.067) 9% Th?3° goin 
4¢ 0. 150 
O.3t 0.207 


60 


Th230 


90 140 
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1¢ 0. 254 
x 660, L x ray 
+Photons per 10* disintegrations 


G.Bouissieres, P.Falk-Vairant, MeRiou, ueTelllac, 
CeVictor, Compt. rend. 236, 1874 (1953). 


Yy 105+ 0.068 7 < 0.35 10% Th23° 
14+ 0.142 scin 
5t 0.255 

x 1170f L. x ray 


(0.14Y) (0.068y) No(0.068y) (L X ray) 
NO (0.28y) (0.068Y) NO(0.25Y) (0.14y) 
+Photons per 10’ disintegrations 


F.Rasetti, E.C.Booth, Phys. Rev. 
(1953). 


91, 315; 90,388A 


wy (0.070) 
ce" /a = 0.17 
@) (ce,-) (@) graph 


R-ReRoy, M.L.Goes, Nature 172, 360 (1953). 


a 0.03% 4.44 ~100% Th?3° ms 
0.12% 4.47 ic 
(25%) (4-612) 
(75%) (4.682) 


(4.472) (ce) (4.61a) (ce) 
No (4.442) (ce) No (4.682) (ce ) 


GeValladas, ReBernas, Compte rende 236, 2230(1953) 


(a) (0.068y) (9) I= 0, 2, 0 scin 


G.M.Temmer, U«M.Wyckoff, Phys. Rev. 


Yy 0.075 ppl 
e /2=0.2 
GeAlbouy, Us physe radium 13, 309(1952). 


om 33% 0.103 tn?3* + pa?34 source 
67% 0 193 sm 2 
y 0.0294 - sN2 ce 
0.0431 
0.04712 
0.0630 
0.0914 
0.1002 
[cey, (0.0917) /6 = 0.083 
234 


L iM EN, =FOS 21 bait 


y's could belong to Pa 


P.H.eStoker, Me Heerschap, O.PeHok, Physica 19, 
433 (1953). 


y (0.027) T=4.2x10°°* ay 


} Oe RT fe 


JeTeillac, M. Riou, P. Desneiges, Compt. rend. 
237, 41 (1953). 


y 0.0273 a<1i0 Ela 
0.0336 

0.0380 
0.0569 +2 ty Eg 

_ 0.0635 


L/M= 12 ec 


92, 849A(1953)- 


paz3l 
91 140 


paz34 
91 143 
rg! 


y233 
92 141 


0.0823 L, M, is 

Rel. intensity of ce 
0.102 Ly: LytM=2: 222 
0.198 K:L =2:5 
0.259 K:L =10: 5 
0.301 K :L :M=100: 20: 7 

ay ~1.6 M1 
0.331 Kos) sM=50s107 2 

a, 1.6 M1 
0.357 Ko gels =10: 2 
0.383 K= 


Unassigned ce 0.125, 0.135, 0.170 


P.Falk-Vairant, MeRIou, Je Phys. Radium 14, 65 
(1953); P. Falk-Vairant, Compt. rend. 235, 196 
(1952). 


y 0.044 cc 
0.066 


UeTeillac, Anne PhySe 7, 396(1952). 


m 
er 1.175 


F.Barendregt, Sj.«Tom, Physica 17, 817(1951). 


jon 1% 0.580 th?34*+pa?3" source 
9% 1.500 s™\ 2 
90% 2.305 er 
yf 0.229 converted in Pa 
0.316 
0.810 a0 +06 K/L = 5.2 
0.845 
0.877 


No 0.395y (ce7,,/8-<3x107*) 
See tnh?3* for possible y's 


P.eH.eStoker, MeHeerschap, O.P.sHok, Physica 19, 433 
(1953). 


B ~75% 0.50 U chem sl 
~18% 0.90* 
intr § 1.35* 
0.104? 0.276 sl ce~ 
0.126? 0.60 
0.160? 0.76 
0.230 0.86 


*Could be single spectrum of 0.98 (25%) 


G.Boulssieres, N.eMarty, UJ«Telllac, Compt. rend. 
237, 324 (1953). 


Neutron resonances (ev) E, = 3-7 to 800 ev 


6.6 0) =5000 I[’=0.05 
20 Ol? = 4.5 
38 ol? = 6.5 


E-Hellstrand, RePersson, Arkiv Fysik 6, 57(1953)- 


st 0.0428 pe 
if 0.056) 

(L x ray) /a=0.04 

TPhotons per 10% a's 


D-West, U«K.Dawson, CeusMandleberg, Phil. Mage 
43, 875(1952). 
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233 
i gms ~0.040 ppl 
Yo (0.058) 
atey, ate; te>, ate; tracks 
(ate) /(ateTt+e>)~70 (ate) /a=0.09 
KeMeBisgard, Proce Phys. Soc. 65A, 677(1952). 
y 
A ag Ts 2.475 x 10° chem, ms; 1c 
+0.016 95.99% u234 
EsHeFleming, Ure, AeGhlorso, B.B.Cunningham, 
Phys. Revs 88, 642(1952). 
y 
y235 7% 7.13 x 10° chem, ms; ic 
poe £0.16 99.94% u??> 
E.H.«Fleming, Ure, AeGhlorso, B.8.Cunningham, 
Physe Rev. 88, 642(1952). 
y 
y236 Tr 2.391 x 107 chem, ms; ic 
seen’ +0.018 96.65% U236 
EsHe Fleming, Urey AeGhiorso, B«B.Cunningham, 
Physe Reve 88, 642(1952). 
y237 oF 6.754 236 (piie n) chem 
e20235 6 <20% ..{0.080) sl, scin Jy 
> 80% 0.25 
x, 0.027 
0.043 si ce” 
37t 9.059 
0.165 K/L, <0.2 
zit 0.207 K/L, = 4-8 
0.269 
2.5 0.334 
0.370 
0.430 
(O.214y)(0.027y) (O0.21y)(0.06y) (0-21y)(0.17y) 
(0.256) (0.21y) 
No (0.33y) (y) No 0.516 (<0.1%) 
No photon with Ey > 0.34 (<10% of 0.33y) 
F.eWagner, Urey MeSeFreedman, D.-W.eEngelkemeir, 
UeReHuizenga, Physe Revs 89, 502(1953)- 
239 = 
U 0.074 a, =0.20 U(pile n); 
92 147 - . pile Myre 
UeHeKahn, ORNL = 1089(1951). 
y240 T 14.12 u238 (ny) U239 (n,y) uz? 
92 148 «= 0.36 chem; sl 
No y with LW 0.02 — scin 
J.D.Knight, M.E.Bunker, 8.Warren, J.W.Starner, 
Phys. Revs 91, 889 (1953). 
ps4 y 0.177 —-u235 (44-Mev 4) chem 
et 0.442 7 2 ce~ 
0.803 
1.42 
G-D.O'Kelley, UCRL=1243(1951). 
np240 + 7.3" ad 14"u chem 
93 147 Bo 6 0.76 sl 
11% 1.26 
31% 1.59 
52h 2.16 


os Naas 


pu238 


94 144 


94 


py239 
145 


pu24o 


94 146 


94 


py2t! 
147 


61 
ye 63t 0.56 scin 
26t 0.90 
10f 1.40 
JU«D-Knight, M.E.Bunker, B.Warren, J.W.Starner, 
Phys. Rev. 91, 889 (1953). 
F 89.6" 
AeHedaffey, JeLerner, ANL=4411(1950). 
y et 0.013 a 
11f ~— 0.018 
0.4T 0.042 
at Pd 


TPhotons per 10° a's 


GsWeReed, Ure, AECD=3185(1947); NSA 5-5421(1951). 


¥ 0.0450 pe 


D.eWest, U.«K.eDawson, CeJsMandleberg, Phil. Mag. 
43, 875(1952). 


oY, 0.0451 s7\2 ce 
vw 0.048 7? 


Pu from long n irradiation of am2+1 


G-D-O' Kelley, UCRL-1243(1951). 


a 11% 5.100 8 
20% 5.137 
89% 5.150 


No other a's from 4.82 to 5.57 Mev (<0.34) 


FeAsaro, |sPeriman, Physe ReVe 88, 828(1952). 


Y 2T 0.0385 pe 
71 ~~ 9.0520 

(K x ray) /a=~2x1075 

TPhotons per 10° a's 


(L xX ray) /a=0.04 


DeWest, Js«KsDawson, CadeMandleberg, Phil. Mage 
43, 875(1952). 


y 40 0.039 pe 
140* 0.053 sl ce, pe 
110 0.100 scin 
sot 0.124 scin 
zo 0.384 scin 


M.eS.Freedman, FeWagner, Ufe, DeWeEngelkemeir, 
PhySe Reve 88, 1155 (1952). 


UL x ray/a=3x 1072 pe 


Helsrael, Physe Reve 88, 682(1952). 


a 24% 5.118 
76% 5.162 


FeASaro, |ePeriman, Physe Reve 88, 828(1952). 


Pu(pile n) ms; s 


y 0.050 Pu239 (pile n); sl ce™ 


MeS.Freedman, FeWagner, Urey DeWsEngelkemeir, 
Phys. Rev. 88, 1155(1952). 


p= 13.07 
From am**+ present 2.39 years after initial 
purification 


1 


D.«ReMacKenzie, MeLounsbury, As«WeBoyd, Phys. Reve 
90, 327(1953). 


62 


94 147 


pu2i3 
94 149 


am2l 
95 146 


100% 


242 


Cm 
96 146 
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Bo 0.0205 pu**° (pile n); sl 
“A 100° 0.100 (K x ray?) scin 
20t 0. 145 


tphotons per 107 6'S 


M.SeFreedman, FeWagner, Ure, DeWeEngelkemeir, 
Phys. Reve 88, 1155(1952). 


a 4.98" pu242 (pile n) ton chem 
BS 12% (~0.37) 
35% 0.468 scin 
53% 0.57 
y 0.085 4, $0.7 sein 
~0.1 a, >10 


(0.476) (0.085y) (0.085y)(~0.1y) (0.085y)(Lx rays) 
No (0.57B") (0.085y) No (0.5767) (L x rays) 


D-WeEngelkemeir, P.sReFields, U.eReHuizenga, Phys. 
Rev. 90, 6(1953). 


I 5/2 s 
Large q indicated 


MeFred, FeSeThomkins, PhySe Re@Ve 89, 318(1953). 


Yy 26* 0.0264 Pu? (pile nyyB)3 pe 
0.04) sl ce™ 
100 0.059 sl ce, pe 


MeS.eFreedman, FeWagner, Ure, DeWeEngelkemeir, 
Physe Reve 88, 1156(1952). 


y 0.059 
[ey (0.059y) ]/a = 0.28 


GeD-O'Kelley, UCRL-1243(1951). 


y 0.0603 d 10’Pu; pe 


DeWest, JeKeDawson, Ced»Mandleberg, Phil. Mag. 
43, 875(1952). 


No 0.03347, 0.0380Y (<0.1% of 0.0597Y) pc 
Suggest lines seen” at 0.014, 0.019, 0.022 
due to Am x rays, those at 0.033, 0.038 to 
La x rays 

JsO.Newton, BeRose, Phys. Rev. 89, 1157(1953). 


*c.1.Browne, UCRL-1764(1952); FeAsaro, et ale, 
Physe Reve 87, 277(1952). 


Bo 70% 0.628 sm 2 
fe 15% Am?41 (pile n) chem 
yIT 15% 0.085 a=0.25 s7V2 am ce 
0.0388 a=0.25 Pu ce 
0.053 a=0.67 cm ce~ 
Ly /Ly xX ray ratios; Am pu Cm cryst 
Bao. led, 1eO 
No y with BE, > 0-06 a 


G-D-O'Kelley, UCRL-1243 (1951). 


Br 0.593 Am241 (pile n) chem 

Y 0.038 s7\2 Pu ce 
0.053 Cm ce~ 

G-D-O'Kelley, UCRL=1243(1951). 

Y 0.043 a, =0.8 S7N2 ce” 


G.D.O'Kelley, UCRL-1243 (1951). 


sm 2 ce~ 


NEUTRON CROSS SECTIONS 


Absorption cross sections for neutron energies marked 
"the (thermal) have been determined, from measurements 
inathermal neutron flux, in terms of the cross section 
value of a "standard" for neutrons of velocity 2200 m/sec, 
or energy ~0.025 ev. The standard used is stated just 
after the reference and is generally one known to have 
a thermal absorption cross section with a 1/v energy 
dependence. If the nucleus whose cross section is being 
measured also has a cross section with 1/v dependence, 
the cross section found for it by comparison with the 
standard will, of course, be a cross section for 2200 
m/sec. If not, and the dependence often is not known, 
the value found by the comparison is 9 v /2200. 


Reaction o Type Value Energy Refe 
H(n) oc, 0.332+0.007 ‘th 53h8 
o, 0.329t0.004 th  53h7 

o, 0.32L40.005 th  53d7 

Oo, as f(T) for H, ~0.034 ev 52g2 

o, 4.23 1.001 53f4 

oe 3.675t0.020 1.311 53f6 

o, 2.525 2.532 53f2 

o, graph 3-13 53ni 

o, 1.690 4.75 53h3 

oO, 0.686 14.1 52c1 

oO, 0.057 126 53t2 

o, 0.074- 0.0413 97-220 S52m1 

o, 0.037 390 53n1 

o, 0.034 400 53n2 

H2(n,n) Ce table 0.135-0.914 53t4 
do, , /dQ grapns 0.135-0.914 53t4 

do, | /aQ graphs 0.2-2.5 53a2 

H2(n ) oO, graph 0+2-3.0 53a2 
He(n,n) do /d Q graph 0.07 ev 5zhi0 
He(n) o, 0.8 0.07 ev 53h10 
o, 1.02 14.1 52c1 

Oy 0.200 84 53h2 

Li8(n, t)He® 25. mb 14S s«B Sf 
Li®(n,d)He® ~14O  mb™ 14.2 seri 
Li8(n,d)He® ges. 80 mb 14s 53f1 
Li®(n, d)He® excited 8! mb 14 53f1 
Li§(n, p)He® 6 mb 14 53f1 
Li (n,p) o(0.83°He) 6.7 mb 14 52b1 
Li8 (n) o, 1.39 14.1 52c1 


“erroneously reported as™14 mb, NSA 6, #20(1952). 


Reaction 


Li7(n, t)He® 
Li? (n,d) 
Li? (n) 


Be(n) 


pe? (n,a) 
Be? (n) 


B(n) 
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Neutron Cross Sections - continued 


o Type 


o(0.83*He) 


es 


o(0.835He) 


Ot 


Value Energy Ref. 
53. mb 14 53f1 
9.8 mb 14 52b1 
1.45 14.1 652c1 
6.04 tev-5kev 52h5 
graph 3-13 53n1 
0.232 400 53n2 
10 mb 14 52b1 
1.53 14,1 S2c1 
708 +12 th 5307 
753£3 th  53c10 


Extrapolated value. E,=0.025 to 0.000€8 ev 


B(n,<11.5n) o,,, 0.69 14 52p2 
get Bt0 
(n, <2.6n) 0.24 
p!(n) om 1.7 14.1 521 
B!! (n) o, 1.40 14.1 S201 
C(n,< 11.5n) oa 0.76 14 52p2 
(n, <2.6n) 0.28 
C(n,n') o(all y's) 0.19 14 5388 
C(n,n') o(-B-Mev y's) 0.2 14 53b5 
oa (~5-Mev y's) 0.09 14 53b5 
C(n) oy graph 0.05-1 53ké6 
Ot ASN 1.32 5381 
o, graph 22-248 6504 
o, graph 3-13 53n1 
Co, 1.32 14.1 52c1 
o, graph 30-139 53t2 
o, 0.502-0.297 97-220 s2mi 
o, 0.287 390 53h1 
o, 0.298 400 Sane 
o (spallation) 90 53k5 
c!2(n,2n) a (20"c) graph 24-27 52b1 
c!3(n,y) (87004) 0.01 th  53b11 
N(n,<11.5n) Orn 0.79 14 52p2 
(n, <2.6n) 0.46 
(n) oO, graph 167-4 5232 
a, graph 1.9-3.8 53m9 
o, 1.59 14.1 52c1 
ie fission n's 
n(n, t) F(t) £2 mb (aoe, 34.4 5288 
n!4(n,2n) oo (10"N) 5.7 mb 14.5 53p1 


63 
Neutron Cross Sections — continued 
Reaction oO Type Value Energy Ref. 
0(n) ae 0.7 14.1 53c3 
O(n,<I4In) =o, 0.5 14.1 53c3 
O(n,n') a(7=Mev Y's) 0.14 14. 53b5 
a(all y's) 0.52 14 5388 
0(n) oy graph 3-13 53n1 
Co, 1.6 14.1 53¢3 
o, 1.58 14.1 52c1 
o; 1.68 14 53a1 
on 0.379 400 53n2 
o!'8(n,9) = .o(7.3°N) 49 mb 14.5 53pt 
F (n) o, 1.70 14.1 52c1 
Fig ne2n) o(1.9"F) 61 mb 14.5 53pi 
F’“(n,p) o (3080) 130 mb 14.5 53p1 
Na(n) O, 2.98 lev—-ikev 52h5 
oO, graph lev-10kev 52h5 
Ot graph 1.9-3.8 53m7 
o, graph 2.3~-2.8 53d4 
o, 1.71 14.1 52c1 
oy graph 0.12-1 5281 
Na23(n,p)  o(40°Ne) 34 mb 14.5  53p1 
Na23(n,-y) o(15.0"Na) 0.53 th 53b2 
o (15.0"Na) 0.26 mb ~1 53h11 
Mg(n,n) o, free 3.51 0.5-1000 ev 53e6 
Mg (n) o, 1.75 14.1 52c4 
Mg2"*(n,p) o(15.0"Na) 190 mb 14.5 53p1 
mg2°(n,p) 0 (62°Na) 45 = mb 14.5 S53pl 
Mg26(n,y) o(9.6™Mg) 0.6 mb 1 53h11 
Al(n,n) do/aQ graph 37 53w7 
Al(n,<t1.5n) oo, 1.06 14 52p2 
(n, <2.6n) 0.62 
Al(n,n') a(-2-Mev Y's) “2 14 53b5 
o(“6-Mev Y's) “0.3 14 53b5 
o (all y's) 1.7 14 5388 
Al(n) om 1.64 th 53w6 
oO, 1.38 5ev-5kev 52m4 
o, graph 1.9-3.8  53n9 
oy 2.55 3.7 53w7 
oO, graph 3-13 53ni 
o, 1.73 14,479. beet 
o, 1.86 14 5Zat 
Ot graph 30-139 S3t2 
o 0.588 400 53n2 
al27(n,a) oo (15.0"Na) = 79m 14.5 83p1 
a (15.0"Na) 135 mb 14,1 5ef1 
al27(n,p) — o (9.5"Mg) 52 mb 14.5 63p1 


* a, to gS. 973; a, to 
A(n) an 
AM(n,y) or (108" A) 


K (n) om 
139 (n) oe 
k39(n, 2n) o(7.5™K) 
x49 (n) om 
Kil (n) o 


a 


NUCLEAR SCIENCE ABSTRACTS 


14.1 


~1 


1.9-3.8 
3215 
14.1 
14.5 
14.5 
14,5 


ase 


0.1-0.7 
14.1 
14 
14.5 
14.5 
14.1 


3-13 
14 
14.1 

400 

14.5 

th 

14.5 

14.5 


O. 1-0. 4 
0.15=1 
2.2-2.8 


14.1 
400 


a4 
14.5 
14,5 
14,5 
14.5 
oy 


Re 1-4.4 


64 
Neutron Cross Sections = continued 
Reaction oO Type Value 
al27(n,p) o(9.5"Me) 79 mb 
Al27(n,y) (2.31) 0.37 mb 
Si(n) o, graph 
Oo, graph 
oO, 1.86 
si28(n,p) 0 (2.4"Al) 220 mb 
$i29(n,p) o(6.6"Al) 100 m 
$i39(n,a) o(9.5™Me) 46 md 
$i 39(n,y) 7 (2.6"S1) 1.1 mb 
P(n) o, graph 
Co, 1.97 
Oe Zaee 
p3!(nja) =o (2.4A1) 0.15 
p3!(n,p)  o(2.6"s1) 0.064 
o(2.6"S1) 0.091 
$(n) oa graph 
oy 2.06 
ome 1.92 
oO, 0.681 
$32(n,p) oo (14.34P) 0.37 
$33(n,p) o(25¢P) 0.0023 
s34(n,a)  o(26"s1) 0.14 
334(n,p) 0 (12.45P) 0.085 
C1(n) o, graph 
Oo, graph 
o, graph 
o, 2.00 
o, 0.743 
€135(n,a) o(a) graph 
6135(n,a) oo (14.34P) 0.19 
€135(n,2n) oo (33"C1) 0.0035 
c137(n,a) 0 (12.45P) 0.052 
c137(n,p) 7 (5.0"8) 0.033 
c137(n,y) — o(38"C1) 0.74 mb 
A%6(n,a) o(a,)* table 
o(a,)* table 


2e1-4,.4 


1.1-Mev level 933 


graph 
0.93 mb 


2.24 
1.9 
0.010 


~ 65 


1.2 


0.4=1, ‘il 
col 


14.1 


th 
14.5 

th 

th 


Energy Ref. 


52f1 
53hit 


53mg 
53n1 
52c1 
53p1i 
53p1 
53pi 
53hn11 


5384 
sacl 
53a1 
53pi 
53p1 
52f1 


53n1 
53ai 


52ci 
53n2 
53p1 
52wW1 
53pi 
53p1 


5384 
53k6 


5304 
52c1 
53n2 


53a4 


53pi 
53pi 
53p1 
53p1 
53h11 


53t5 


53t5 


53g4 
53h11 


52c1 
52p1 
53p1 
52p1 
52pi 


Reaction o Type 
K#!(n,a) = o(38"C1) 
K*!(n,p) (18a) 
K*(n,y) =o (1244?) 
Ca (n) o, 
ca6(n,y) 0(3.4%8e) 
ca8(n,y) o(865"Ca) 
$c(n) Co, 
oO, 
Sc(n,n) o, coh 
Sc(n) o, 
sc5(n,-y) o- (859Sc) 
Ti(n) a 
ae 
Ti*8(n,p) o(1.8%8c) 
TiP%(n,-y) o (6"T1) 
v(n) om 
vol (nya) o(1.8%8c) 
v>! (n, p) oa (6"T1) 
vel(n,y) oo (3e7™V) 
Cr(n) ree 
cr°2(n, p) o(3.7"V) 
Mn(n,’y) o (2.6"Mn) 
Mn (n) o, 
mn°5(n, a) o(3.7"V) 
wn®5(n,y) 0 (2.6"Mn) 
o(2.6"Mn) 
Fe(n,n) o,incoh 
o, free 
Fei 
do, , /a2 
da /a 
Fe(n,<11.5n) o,, 
(n, <2.6n) 
(n, <1.4n) 
Fe(n,n') = o(all Y's) 
Fe (n) Oo, 
oO 
ae 
%, 
. 
Fe°8(n,p) o(2.6"Mn) 
o(2.6"Mn) 
Fe°8(n,n') o(0.85y) 


Neutron Cross Sections = continued 


Value 


0.03! 
0.081 


2.9 mb 


12.0 
2.54 


0.052 
12.7 
3.82 mb 


0.43 
11.39 
2.0 
graph 
graph 

1.45 
1.21 
0.78 

4.6 


oa (6.5Mev y's) ~0.5 
o(“2.5Mev Y's) +2.4 


2.60 
graph 
3.51 
graph 
1.07 
0.124 
0.097 
~0.4 


Energy 


14.5 
14.5 
Peak 


14.1 


th 
md 


th 
th 


th 


202-2.8 
14.1 
14.5 
~u1 


0.02 — 5ev 
14.5 
14.5 
~1 


14.1 
14.5 


th 
14.1 
14, 5 

th 
Mi 


1.0 
1.0 
3e7 


Reaction o Type Value 
Co(n) o, graph 
o, graph 
o, 2.72 
c0°%(n,a) 0 (2.6"Mn) 0.039 
co®9(n,y) 7 (10.7"Co) 19 
o(10.7"C0) <0.008 
o(10.7™Co) 4.6 mb 
10.7™¢0°(n,yv) o(1.7"Co) ~90 
5024009 (ny) o(1.7"co) +6 
Ni(n,n) g,coh 12.9 
o, free 17.43 
(oman 2.8 
do, /A0 graph 
Ni(n,n') o(all y's) 6 
Ni(n) Oo; graph 
CO. 2.67 
Oo, graph 
n198 (n) co, 4.2 
Ni°8(n,2n) o(36"N1) 0.041 
ni®9 (n) oC, 2.5 
nif! (n) a 2 
ni®l(n,p) o(1.7"Co) 0.18 
ni82 (n) o, 15 
Ni®H(nyy) 0 (2.6"N1) 5.1 = mb 
Cu(n,n) o.) 2.9 
do, , /d graph 
Cu(n,< 11.5n) Tin 1.51 
(n, <2.6n) 1.32 
(n, <1.4n) 0.87 
Cu(n,n) o(all y's) 6.3 
Cu (n) o, graph 
o, graph 
o, 2.5 
Or 2.96 
or 3.09 
o, table 
o, 1.19 
cu®8(n,2n) —(10Cu) 0.510 
o (10"Cu) 0.48 
o(10™Cu) graph 
o(10"Cu) graph 
cu®3(n,y) =o (12.9% cu) 0.12 
o(12.9"Cu) 11.4 mb 
cu®5(n,2n) o (12.9"Cu) 0.970 
cu®5(n,2n) 7 (12.9"Cu) 1.10 
cu®5(n,p) 7 (2.56"N1) 0.019 
Cu85(n,)  — (5e1%cu) 6.0 mb 
Zn(n) o., 303 
do, , /a graph 


Neutron Cross Sections - continued 


Energy Ref. 
lev-5Skev 52m4 
0.1-3 53w2 
14.1 52c1 
14.5 53p1 
th 53m8 
0.025 53k4 
~1 53h11 
pile 53f15 
pile 53f15 
532¢5 
5325 
1.0 53w3 
1.0 53w3 
14 5388 
5ev-5kev 52m 
14.1 52c1 
1-3.2 52m2 
th 52p1 
14.5 53p1 
th 52p1 
th 52p1 
14.5 53p1 
th 52p1 
wy 53hi1 
1.0 53w3 
1.0 53w3d 
14 52pe 
14 5388 
1-3.2 52m2 
3-13 63n1 
14 52g1 
14.1 52c1 
14 §3a1 
30-153 53t2 
400 53n2 
14.1 52f1 
14.5 53p1 
12-27 52b2 
13-27 53b6 
“0.025 53k4 
eal 53h1i1 
nV ae 52f1 
14.5 535p1 
14.1 52f1 
~1 53h11 
1.0 Sows 
KG 53w3 
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Neutron Cross Sections - continued 


Reaction 


Zn (n) 


zn®4(n, 2n) 
zn®4(n, p) 
zn86(n, p) 
zn®8(n,y) 


Ga(n) 


Ga®9 (n) 
@a°9(n, a) 
@a°9(n, 2n) 
ga°9(n,p) 
Ga®9(n,y) 
ga’! (n) 
Ga’! (n, 2n) 
Ge(n) 
Ge?(n, 2n) 
Ge?9(n, p) 
Ge?2(n, p) 
ge73(n,p) 
ge7*(n,a) 
Ge?4(n,y) 


Ge” 6(n, 2n) 


as?9(n,a) 
as’°?(n,2n) 
As?>(n,p) 
As’°(n,¥) 


$e(n) 


se’ (n) 
se’8 (n) 
se’? (n) 
ge’7(n,p) 
se’8 (n) 
se®9 (n) 
089 (n, a) 
se82 (n) 
se®2(n, 2n) 


Br(n) 


Br?9(n, 2n) 
Br?9(n,y) 


Br8! (n,a) 
pr®! (n, 2n) 


o Type 


% 

oO, 
o (38™Zn) 
o(12.9"Cu) 
oa (5™Cu) 
a (14"Zn) 
o (52™2Zn) 


oa (5™cu) 
o (68"Ga) 
o(14" gn) 
oa (20"Ga) 


o, 


a (20"Ga) 
oO, 
a (40"Ge) 
o(20"Ga) 
a (14"Ga) 
a (5.0"Ga) 
Oleee Zn) 
a (82' Ge) 
o (82"Ge) 
o (82™Ge) 


o (14"Ga) 
o (17% As) 
o (82"Ge) 
o (27" as) 


oa (59*Ge) 


oO, 


o (59™Se) 


is 

oe 
o(6.4™Br) 
o(4.4"Br) 
o(18.5"Br) 


oa (90™As) 
o(4.4%Br 


Value 


3.06 
graph 
0.22 
0.39 
0.10 
15.2 mb 
8.0 mb 


graph 
3.19 
graph 
2.0 
0.10 
0.55 
0.024 

20.9 mb 
4.9 
0.70 
graph 
0.67 
0.13 
0.065 
0.14 
0.015 
0.038 

12 mb 
1.80 


0.012 
0.54 
0.012 
22.5 mb 


graph 
graph 

3.56 
50 


13.5 mb 
29 mb 


Energy 


14.1 
1-3.2 
14.5 
14.5 
14.5 
~1 
mt 


Sev -— 5kev 


14.1 
0.1-3 
th 
14.5 
14.5 
14.5 
O74 
th 
14.5 
0.4~-3.5 
14.5 
14.6 
14.5 
14.5 
14.5 
0.025 
I 
14.5 


14.5 

14.5 

14.5 
ol 


0.4-3.5 
Oe —S 
14.1 
th 
th 
th 
14.5 
th 
th 
14.5 
th 
14.5 


2. R-Re 8 
14.1 
14.5 

md 

1 
14.5 
14.5 
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Ref. 


52c1 
5eme 
53p1 
53p1 
53pi 
53h1i1 
53hi1 


52m4 


52c1 
53w2 
52pi 
53p1 
53p1 
53p1 
53h11 
52pi 
53pi 
§2j2 
53p1 
53p1 
53pi 
53p1 
53p1 
53kA 
53h11 
53pi 


53p1 
53pi 
53pi 


53hi1 


5252 
53w2 
52c1 
52p1 
52pi 
52p1 
53pi 
52p1 
52p1 
53pi 
52p1 
53p1 


53d4 
52c1 
53p1 
53hi1 
53ni1 


53p1 
53pi 


66 


Reaction 


Br8!(n,-y) 


kr78(n) 
kr84(n,-y) 


kr85(n,-y) 


Rb®>(n,-y) 
rb®7(n, a) 
rb®7(n,y) 


Sr (n) 


3r84(n,y) 
$r88(n, a) 


3r°8(n,p) 
$r88(n,y) 


Y (n) 
y89(n,a) 


y89(n,y) 


Zr (n) 


zr99(n,a) 
2r99(n,2n) 
zr99(n,p) 
zr®¥(n,p) 


Nb (n) 
Nb93(n,y) 
Nb?*(n,y) 


Mo(n) 


M092 (n) 
Mo? ( n, 2n) 


Mo?” (n, p) 
M08 (n,y) 
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Neutron Cross Sections = continued 


o Type Value Energy Ref. 
o(36"Br) 17 mb ~4 53h11 
o (34"Kr) 1.6 th 52b5 
o (4.4 Kr) 1.9 mb ~4 53hi1 
o (10! kr) <8 mb ‘4 53h1i1 
o (78" Kr) 2.4 mb ~1 53h11 
a (19°Rb) 23.1 = mb ~4t 53h11 
o (33"Br) 0.039 14.5 53p1 
o(17.8™Rb) 1.8 mb ~1 53hi1 

o, graph 0.05-3.2 52m2 
o, 3.68 14.1 62c1 
o(65%sr) 0.32 th  52h2 
a (65°Sr) 1.2 th 5312 
a (4.4"Kr) 0.064 14.5 53p1 
o(17.8"Rb) 0.018 14.5 53pi 
o (53°Sr) 2.1 mb “4 53hi1 
o, graph 0.05-3.2 52m2 
oO, 3.88 14.1 52c1 
a (19°Rb) 0.070 14.5 53p1 
o(61"y) 7.0 mb “4 53h11 
o graph 1-3.2 52m2 
cor graph 3-13 53n1 
o, 3.6 14 52g1 
ee 4.00 14.1 52c1 
o(2.8"sr) 0.2 14.5 53pl1 
o(4.5™Zr) 0.08 14.5 53p1 
o(61"y) 0.25 14.5 53pl 
o(16"Y) 0.01 14.5 53p1 
o, graph 0.12-3.2 5em2 
o, 4.02 14.1 52c1 
o(6.6"Nb) 4} mb ‘4 53h11 
o (35°Nb) ~15 pile 53d2 
oO, graph lev-10kev 52h5 
a, graph 0.02-3.2 52m 
o, 4.04 14.1 52c1 
o, €0.3 th 62pi 
o(15.5"Mo) graph 13.2-27 52b2 
o(15.5"+ 75°Mo) 0.19 14.5 53pl1 
o(15.5™Mo) graph 13-27 53b6 
o(76"Nb) 0./ 14.5 53pi 
a (68"Mo) 10.4 mb “4 53h11 
3.8 14.5 53pi 


Mo!90(n,2n) o(68"Mo) 


+ 


Neutron Cross Sections = continued 


Reaction oO Type Value Energy 
100 = 
Mo'™™(n,y) o(15.5"Mo) 12.3 mb “41 
Ru? 8(n, 2n) h 
, o(1.6"Ru) 0.48 14.5 
pulOl(,, p) o(15"Tc) 0.002 14.5 
rul02(n,y) o(42¢Ru) 30. mb ~ 
Ru!O4(n, -y) oa (4.4"Ru) 31 mb uo 
Rh(n) o, 4.1 0.15 ev 
o, free 5.5 1.26 ev 
Rh!03(y Yy) 2 (4+3™Rh) 15.4 mb ~1 
o (44SRh) 94 mb Bal 
pd!02(, 4) o(179pa) 4.8 pile 
pd!O4(n,p) o(4.3"+ 44°Rh) 0.13 14.5 
pd!95(n,p) o(36"Rh) 0.7 14.5 
pd!08(n 7) o(13"pa) 108. mb ~1 
pd! !9(n,a) o(4™Ru) 0.014 14.5 
pd! !0(n,2n) o(13Pa) 1.9 14.5 
Ag(n,n) To 4.2 1.0 
do, ,/ graph 1.0 
Ag(n) o, graph 12ev - 5kev 
oO, graph 1-3.2 
oO, 4.34 14.1 
Ag!97(n,2n) o(24.6"Ag) 0.56 14.4 
o(24.5"Ag) 0.5 14.5 
Ag!97 (ny) o(2.3" Ag) 85 mb “4 
ag!99(n, 2n) o(2.3"Ag) 10 1434. 
oO (2.3"Ag) 0.3 14.5 
Ag!9%(n,y) 0 (24.5°Ag) 174 mb aul 
Cd(n,n) oy 5.2 160 
do, , /dQ graph 1.0 
Cd(n,n')  o(49"cd) 0.25 1.27 
graph 0.4-1.3 
Cd(n,<I1.5n) oO, 1.89 14 
(n, <2.6n) 1.66 
(n, <1. 4n) 1.14 
Cd(n,n') o(all y's) 12.8 “1 
Cd(n) o/c, graph 0.025 - 0.4 ev 
o, 7800 0.175 ev 
o, graph 01-3 
o, graph 0.4-3.5 
o, 4.44 14.1 
o, table 37 - 153 
a 1.84 400 
cd!10(ny) —(49"Ca) <0.001 062-004 
In(n,n) oe.) 6.1 1.0 
do, , /aQ graph 1.0 


Ref, 


53h11 


53p1 
53p1 


53h1i1 
53hi1 


53b4 
5387 


53hi1 
53hii 


53m5 
53p1 
53pi 
53h11 
53p1 
53p1 


53w3 
53w3 
52m4 
52m2 
52c1 
52f1 
53p1 
53h11 
52f1 
53p1 
53n1i1 


53w3 
53w3 
53f£3 
§3f3 
52p2 


———— 
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Neutron Cross Sections - continued Neutron Cross Sections = continued 
Reaction o Type Value Energy Ref. Reaction o Type Value Energy Ref. 
in (n) o, see 1-3.2 oe La(n) o,coh 8.7 53k10 
W* , yO ee o, 9.3 53k10 
in!!8(n,y) o(54"In) 166 mb he - Seay o, 14.3 0.07 ev 53ki0 
: o (13° In) 57 mb “2. ponil o, graph 0.02-3.2 52m2z 
in! !8(nynt) o(4.5" In) graph 0.44~5.5  53m10 o, 5.2 14.1 62c1 
ta!39(n,p) —o (85"Ba) 0.006 14.5 53p1 
ta!39(n,-y) o(40"La) 5.0 mb 1 5Bhit 
Sn(n,n) oy 6.0 1.0 53wS 
do, ,/40 graph 1.0 53w3 
$n (n) o, graph 1-3.2 52m Ce(n) o,coh 2.2 53k10 
at a ie Teal L lue due to impurities? val 
Ow value due to impurities Value 
calc. from Ce e 7 
sn! 22(n,y) o (40™Sn) 12 mb ~1 53ni1 ae iy 
sn!24(n,-y) a (10%Sn) mM mb ~1 53n1i1 o, graph 0.02-3.2 5S2me 
o(9.5"Sn) 15 mb awl 53h11 a0 o, 5.1 14.1 52c1 
Ce’ ™(n) o,coh 2.8 53k10 
cel40(n,a) o(2.6"Ba) 0.012 14.5  53p1 
140 d é 
Sb (n) o, graph 1=3.2 52m2 Ce ay) a (28 Ce) 5.4 mb 1 53n11 
o, 4.71 14.1 52c4 ce!#2(n) o,coh 2.6 53k10 
sb!2! (ny o 5.7 th 52p1 ce!#2(n,y) o(33"Ce) 4.2 mb ~4 53h11 
a 
sb!2!(n,2n) o(16.6"Sb) 0.75 14.5  53pl 
121 .8! 90 mb “41 53ni1 
yest”) ca fas Pie Fen Pr (n) oO, graph 0.05-3.2 seme 
$b'*9(n,2n) o(2.8°Sb) : ° P o, 4.9 14.1 5201 
pri tl (ny coh 2.4 53k10 
7 bound 4.0 53k10 
Te(n) or, graph 0.1-3 53w2 pr! 4! (n, an) o(3.6"Pr) 2.1 14.5 S3p1 
is: oe wage Bese pri#liny) = o(19hPr om MM 53hi1 
Te!28(n,2n) o(9.3"Te) 0.78 14.5 S3pi1 "Y ) 
te!30(n,2n) o(72"+32°Te) 0.60 14.5 53p1 
; Nd o,con 6.5 53k10 
. o,bound = ~16 53k10 
1(n) o, grap 5ev -5kev 52m nal #2 o,coh 7.5 53k10 
o, graph i-3.2 52m2 na 142 (n) o, 18 th 52pi 
o, 4.7 14.1 62c1 o, 13 pile 53w4 
1'27(n,a) — o(21"gb) 0.018 14.5 53pi na! 43 (n) o, 290 th 52p1 
1!27(n,2n) 0 (13.0) it 14.5 53pi nf 334 pone) eee 
nd! #4 (n) o.coh 1.0 53k10 
graph 12-18 53m s C 
'27(n,p) — o(9.3" Te) 0.23 14.5 S3p1 oe 4.8 ee 
127 ) a h oe ‘en co, ~~ pile 53w4 
n ra e 5-1.6 
one Eee, if : mb ~4 53h11 na!¥9 (n) ve 62 Nas 
co, 37 pile 5S3w4 
. nd! 46 (n) coh 9.5 53k10 
o 9.8 th 52p1 
7.4 53h7 a 
NaI(n) o, th o, “A pile 53w4 
nd!46(n -y) or (11Na) rm) mb ~41 53h11 
148 th 52pi1 
136 m 1.0 mb ~1 58hit nde (9) oc, ~3.3 
Xe'"°(n,y) o(3.97Xe) mi e - pile  6Bw4 
nd! 48 (ny) o(1.7"Nd) 80 mb ~1 53h11 
Ba (n) o, graph 0.05-3.2 s2m2 nd!50(,) o, ~3 th 2p 
o, 5.2 145%) S208 o, a) pile 53w4 
Ba!38(n,p) o(33"Cs) 0.006 14.5 53p1 sm! 52(q) o,coh ~3 (-) 53k10 
pa!38(n,) o(85"Ba) 0.074 ~ 0.025 53k4 sm!52(n,a) 0 (1.7"Nd) 0.009 14.5  53p1 
o(65"Ba) - et eee Sanit sm!54(n) o,con “8 53k10 
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Neutron Cross Sections - continued Neutron Cross Sections = continued 
Reaction o Type Value Energy Ref. Reaction o Type Value Energy Ref. 
sm!54(n,2n) o(47" sm) 0.22 14.5 53p1 Au(n) °c, 97.5 th 53¢10 
$m503(n) o,/o, graph 0.025-0.16 ev 53b4 Extrapolated value assuming 1/v. E,=0.0035 to 0.00068 ev 


Single level indicated 


Au(n,<I1.5n) or 2.51 14 52p2 
(n, <2.6n) 2.06 
(n, <1.4) 1.47 
Eup03(n) o/c, graph 0.025-0.16ev 53b4 Au(n) o, graph 0.1-0.7 68384 
o; graph 0.1-3 53w2 
oO, 5.4 14 53a1 
gd! 60(n, 2n) o(18.0"ad) 1.5 14.5  S3pt o, 5.3 14.1 5204 
Gd 03 (n) o,/0, graph 0.025-0.16 ev 53b4 au!97(n,2n) o(5.6%Au) 1.7 14.5 53p1 
Ae teva +8 adie ted au! 97(n,y) o(2.79au) = 1202s mb ~1 88h 
au! 97(n,n") o(7.45au) graph 042-545  53m10 
Dy703(n) o/c, graph 0.025 -0.13 ev 53b4 
Er(n) o,coh 7.8 53k10 Hg(n) oO, graph 3ev-10kev 52h5 
abound “16 53k10 o, graph 0.1-3 S3w2 
om 138 0.06 ev 53k10 Oo, graph 0.4-3.5 5232 
o, 5.3 14 53a1 
o, 5.4 14.1 s2c1 
Lu!75(n, y) o(3-7" Lu) 158 mb* ~1 53h11 Hg204(n,-y) o (5.5"Hg) 102 mb oan 53h11 
tul76(n,y) > (6.74Lu) 330 mb ~4 53h11 
TI (n) eo, 5.4 14.1 ° » 52% 
Hf (n,n) o, 4.7 1.0  53w3 T1205(n,p) o(5.5"He) 0.003 14.5 53pi1 
do, , /aQ graph 1.0 53w3 
nf! 74 (n) c, ~500 th  s2p1 
nt! 76 (9) o, ~15 th 52p1 Pb(n,n) da, /dQ graph 0.07 ey Samii 
qel77 (n) o, 380 th 52pi ag fa Q graph 3.7 53w7 
4.6 1.0 53w3 
£!78 o th  82pa Pel : 
H wae A 70 P do, , /40 graph 1.0  53w3 
Hf (n) ea ~50 th 52p1 Pb(n, <I 1.5n) . 2.56 14 52p2 
Hf! 80 (n) o, ~13 th 52pi1 (n, <2.6n) 2.29 
(n, <1.4n) 0.91 
Pb(n,n') o(.3.5 Mev y's) ~0.3 14 53b5 
Ta (n) o, graph 1-3.2 seme o(~2.5Mev y's) ~4 14 53b5 
o, 5.2 14.1 52¢c1 o(all y's) 4.2 14 5388 
Ta! 8! (n, 2n) o(8.0"Ta) 0.9 14.5 53p1 Pb(n) ae graph 0.0013-0.02 ev 53mi11 
Ta!8'(n,y)  o(117°Ta) 142 mb ~41 53hi1 oy 8.63 th — 53w6 
oO, graph 1-3.2 52m2 
a. 7.60 3.7 SSw7 
W (n) o graph 1-3.2 seme ed graph 3-13 53n1 
o. 5.3 14.1 52c1 a: Bae en a 
(a t : . o, 5.4 14.1 52c1 
we’?(n,y) =o (24>w) 0.42 ~ 0.025 53k4 o, 4.22 55 53r2 
a (24"W) 71 mb ~ 53ni1 oO, 4.87 65 © 83r2 
o, table 37-153 53t2 
o 400 53n2 
185 h 204 t 2.89 
Re'°°(n,y) o(93"Re) 180 mb ~1 53h11 Pb“~* (n) oe ~0.9 th 52p1 
re!87(n,y) o(19"Re) 165 om MM 53n11 pb296 (n) o ~0.1 th  52pi 
o graph 1-3.2 52me 
Pb2°7 (n) o, 0.70 th  6gpi- 
Pt(n) a vig 0.1-3 53w2 pb208 (n) o, <0.3 th  s2pi 
t (De 14.1 52c1 208 m 
pt!98(n, on) o(tshPt) 3 14.8 B3pi Pb (n»p) (3-471) 0.001 14.5  53pi 


pt!98(n,) o (29"Pt) ’ 64 mb ~ “ 53hi1 Pb208(n,-y) o(3.3"Pb) 0.002 1 53h1i1 
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Reacti am o Type Value Energy Ref. 
Bi(n) Co, 0.031 pile 5313 
Bi(n,n) oma 4.8 1.0 53w3S 
do, , /AQ graph 1.0 53w3S 
Bi(n,<I1.5n) o;, 2.56 14 52p2 
(n, <2.6n) 2.28 
(n, <1.4n) 1.03 
Bi (n) , graph 1-3.2 seme 
o, graph 3-13 53ni 
o, 5.4 14 53a1 
Oo, 5.5 14.1 52c1 
Bi299( na) 0 (4.2"22) 0.00! 14.5  53p1 
209 d 
Bi (ny) o(5°B1) } 0.21 pile 5313 
(n,y8) o(1384Po) 
(n,y) o(5%B1) 0.0034 ~1 53h11 
é 
rn222(n) = (11.29Ra223) 027 pile 5309 
ra®26(n,-y) o(42"pa227) ” 22 th? 52b4 
nc?27(n) o, 500 th 62p3 
Th(n) oO, graph Zev- 2kev 62h5 
o, graph 0.1-3 53w2 
o, 6.11 13.9 6014 
a, 3.23 400 .53n2 
230 
Th**"(n) o, 30 - 60 pile 49n1 
pa?30(n) c, ~ 1500 pile 47g1 
pa23!(n, 87) o(70%U) 290 pile 53e3 
pat32(n,y) o(27.4°Pa)  ~H0 pile 53e3 
U (n) o, coh 9.0 th 6181 
o;, 9.0 th 6181 
o, graph 3.7- 800ev 53h5 
oO, graph 3-13 63n1 
oO, 5.9 14.1 52c1 
o, 5.7 14.1 5201 
o, 3.26 400 53nz 
y232(n) 0, <500 pile 53e1 
u282(n, £) or, ~80 th 53e1 
u234(n, f) T, graph 0+4-4.0 5314 
47gl A-Ghiorso, Mole Stugler, E-KeHyde, priv. comm. Value 
assuming €/f (Pa°7” = 11.5. 
49h1l E.KeHyde, AeHeJaffey, priv. comms 
5OI1 AeHeLasday, AECD-3018, NSA 5~869(1951). 
Hlsl C.G.Shuil, E.0.Wollan, AECD= 3136; NSA §-4027(1951). 
52al MeAgeno, G.Cortellessa, R-Querzoll, Rend. ist. super. 
sanita 15, 55§(1952); NSA 7, 317(1953). 
52b1 x-bettety FeleRibe, Phys. Reve 88, 156 and 159A 
(1952). 
52b2 R-Barloutaud, A«Léveque, Ue» phys. radium 13, 412(1952)- 


Based on o,(U) = 3.92 


52b3 
52b4 


52b5 


52cl 


52F1 
521 


5292 
52h2 


52n5 
52j2 
52m 
52m2 


52m3 
52m4 


52pl 


§2p2 
52p3 
52rl 
52sl 
52wl 
zal 


53a2 
53a4 
§3o2 


53b4 
535 


53d6 
5309 
53b11 
53b15 


53c3 
5306 


Neutron Cross Sections ~ continued 


BeN»Brockhouse, quoted by B.WeSargent, 
(1952). 

U«PeButler, usSeAdam, quoted by B.W.Sargent, Nature 
170, 832(1952). 

I-Bergstrom, Arkiv Fysik §, 191(1952). Based on 
o,(Kre4) = 0,096 


UsH.Coon, E.ReGraves, HeH.Barschall, Phys. Rev. 88, 
56211952). 

$+GeForbes, Phys. Reve 88, 1309(1952). 

L«S-Goodman, Phys. Rev. 88, 686(1952). Most of the 
cross sections reported In this paper have already 
been reported in NSA or Nuclear Data and Its Supple- 
ments. Only those values not previously listed are 
given here. 

W.Guber, Ze Naturforsche Ta, 725(1942). 

GeEeHarrison, F.eDsSeymour, Proce Phys. Soc. 65A, 958 
(1952). Based on o,(Sr ) = 0.0050 

E-ReHodgson, UsF.Gallagher, EsM.Bowey, Proc. Phys. 
Soc. 65A, 992(1952). 

CaHeJohnson, HoBeWillard, JsKeBairy UseD.Kington, 
ORNL=1365, 1(1952). 

GeReMott, GeLeGuernsey, B.KeNelson, Phys. Rev. 88, 9 
(1952). 

O-W.Miller, ReKeAdair, CeKeBockelman, S.E.Darden, 
Phys» Rev. 88, 83(1952). 

N.Moss, LeYaffe, Nature 170, 832(1952). 

AeWeMerrison, EsReWIiblIn, Proc. Royse Soce 215A, 278 
(1952). 

H.»Pomerance, Phys. Rev.» 88, 412(1952). Most of the 
absorption cross sections (by the pile oscillator 
method) in this paper have already been reported in 
NSA or Nuclear Data and Its Supplements. Only those 
values not previously listed are given here. Based on 
o, (Au) = 95 

D.D-Phillips, ReWeDavis, E«R»Graves, Phys. Rev. 88, 
60011952). 

H.sPomerance, ORNL=1415, 15(194§2). 

FeleRibe, Phys. Reve 87, 206A(1952).~ 

PeHeStelson, WeM.Preston, Phys. Revs. 68, 1354(1952). 
T.eWestmark, Phys. Reve 88, §73(1952). 

MeAgeno, G.Cortellassa, ReQuerzoli, Nuovo Cim. 
281 (1953). 

ReKsAdair, AsOkazaki, MeWalt, PhysSe Reve 89, 1165, 
(1943). 

HeAdler, PeHuber, WeHalg, Helv. Phys. Acta 26, 349, 
(1953). 

ReM-Bartholomew, ReCeHawkins, WeFeMerritt, L.Yaffe, 
Cans Je Cheme 31, 204(1953). Based on a, (Au) =93- 
BeN»Brockhouse, Cans Je PhySe 31, 43211953). 
MeE-Battat, ReWeDavis, AsHsFrentrop, PhyS. Rev. 91, 
441A (1953); LA=1507(1953)- 

UeEsBrolley, Urey Phys. Revs 89, 87711953); 88, 618 
(1952). 

AeP.eBaerg, PhySe Reve 90, 1121 (1953). 

EeBroda, GeRohringer, Naturwiss, 40, 337 (1953). 
F.Brown,dJ.«L.eWolfson, L.Yaffe, Cans Us Phys. 31,903 
(1953). 

UePeConner, PhySe Reve 89, 712(1953)- 

L.G.Cook, K.D.Shafer, Phys. Revs 90,1121(1953). 
Base not stated. 


Wature 170, 832 


10, 


53010 R.S.Carter, H.Palevsky, Phys. Rev. 91,450A(1953)- 


5302 


5304 
5347 
53601 


§3e3 


5306 
53f1 
53 f2 


53 #3 
53f4 
53 #6 
53 #8 
539% 
5395 
53h1 
53h2 


D.L.Douglas, A.C.Mewherter, R»«P.Schuman, BAPS 28,5,03 
(1953). 

HeReDvorakyReNeLittie, Ure, PhySe Reve 90, 618 (1953). 
Gevon Dardel, A.WeWaltner, Phys. Rev. 91,1284(1953). 
R-Elson, WeBentley, A-Ghiorso, Q. VanWinkle, Phys. 
Reve 89, 320(1953). 

ReElson, PeA.Sellers, EsReJonn, Phys. Reve 90, 102 
(1953). Based on o(Np237)= 172. 

P.A.Egelstaff, R.eJackson, Nature 172,415(1953). 
G.M.Frye, LeRosen, BAPS 28, 1, W7(1953 

ReE-Fields, ReL.»Becker, ReKeAdair, PhyS. Reve 89, 
908A(1953). 

AsEsFrancis, JedeGeMcCue, CeGoodman, PhyS. Rev. 89, 
1232(1953). 

ReEsFields, ReKeAdair, RelsBecker, S.E-Dardeen, Phys. 
Reve 91, 441A (1953); Verbal report. 

O-H-Frisch, MIT Progress Report May, 1953, 63+ 
_Supersedes 5381 whose value of 3.68 was erroneously 
reported aS 3.438. 

E.-L.Fireman, Phys. Rev. 91,922(1953). 

U.sBsGuernsey, CeGoodman, PhySe Rév. 91, 440A (1955); 
verbal reporte 

M.DeGoldberg, JeAeHarvey, PhySe Reve 91, 451A- (1953); 
verbal reports 

AsUsHartzler, ReTeSlegel, BAPS 28, 1, M3(1953); 
verbal report. 

PeHiliman, ReHeStahl, BAPS 28, 1, M4(1953); verbal 
report. 
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53h3 


53h5 
53h7 


53h8 


53h10 
53h11 
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E.M.Hafner, WeFeHornyak, CeE+Falk, GeSnow, TeCoor, 
Physe Reve 89, 204(1953). 

EeHellstrand, RePersson, Arkiv Fystk 6, 57(1953). 
BeHamermesh, GeReRingo, SeWexler, PhyS» Reve 90, 603, 
(1953). Based on B "standard" for which Os 75543. 
S.«P.Harris, C. QMuehihause, D.Rose, HeP.«Schroeder, 
GeE.Thomas, Ure SeWexler, PhySe Reve 91, 125 (1953)6 
Based on 8 "standard" for which = 75543. 
DeGeHenshaw, D.GeHurst, Phys. Revs 91,1222(1953). 
DeUJeHughes, ReC.Garth, UeS.sLevin, Phys. Reve 91,1423 
(1953). Unmoderated fission n spectrum, effective 
energy “1 Mev. Values based on thermal o's (activation) 
and half-lives listed in 53hl1l. 


53k4 C.Kimball, BsHamermeshy, Physe Reve 89, 1306 (1953). 
Based on Seren's oes 

53k5 DeAeKellogg, Physe Reve 90, 224 (1953)- 

53k6 ReMsKiehn, CeGoodman, KeFeHansen, PhySe Reve 91, 66 
(1953). 

53k10 W.C.Koehler, E-O.Wollan, Phys. Reve 91,597(1953). 

5341 E-eE.sLockett, E.«Bowell, Phys. Reve 89, 657(1953). 
Based on o, (B)=710. 

5312 WeSeLyon, Physe Reve 89, 1307(1953)- Based on 0, 
(Mn) =13. 

5313 DeJUeLittler, E«E«Lockett, Proce Phys. Soc. Got, 700 
(1953). Oo, based on Oo, (B)= 710; osc. o(138 Po) based 
onoOtNa) = 0.50. Na activity by By 

5314  R.eWsLamphere, Phys. Revs 91,655(1953). 

53m4 HeCeMartin, ReFeTaschek, PhySe ReVe 89, 1302(1953). 

53m5 We WeMgdnke, PhyS» Reve 90, 410 (1953). Based on h 
O(Pd ) = 11.7, Seren's value corrected for T= 13.6 « 

53m7 W.O.Milligan, LeWeVernon, HeA«Levy, SeWePeterson, ue 
Physe Chem. 57, 535 (1953). 

53m8 NeMoss, L.Yaffe, Cane Je PhysSe 31, 391 (1953). Based 
on oO, Au) m 93 

53m9  R«Meier, ReRicamo, P.Scherrer, WeZunti, Helv» Phys. 
Acta 26, 451 (1953). 

53m10 H.C.Martin, 8.C.Diven, BAPS 28,05(1953). 

53m1l AeWeMcReynolds, Phys» Reve 91, 1368(1953). 

53n1 N.Nereson, S.Darden, Phys» Reve 89, 775(1953)- 

53n2 VeAeNedzel, PhysSe Reve 91, 440A; 90. 169 (1953)- 

53pl E-B.Paul, ReL.Clarke, Cane ue Physe 31, 267(1953). 

53rl B-Rose, UJ.«M.Freeman, Proc. Phys. Soce 66A, 120(1953). 

53r2 BeRagent, WeleLinlor, BAPS 28, 3, D3(1953). 

§3s1 CeLeStorrs, DeHeFrisch, BAPS 28, 1, C4(1953); verbal 
report. 

§3s2 WeE.Scherrer, R.«Theus, WeR.eFaust, Phys. Rev. 89, 
1268(1953). 

53s4  $.C.Snowdon, WeD-Whitehead, Physe Reve 90, 615 (1953). 

5387 VeLeSallor, Physe Reve 91, 53 (1953). 

53s8 V.E.Scherrer, ReB.«Theus, W.eR»Faust, Phys. Reve 91,1476 
(1953). 

53t2 AsE.Taylor, EeWood, Phils Mage 44, 95 (1953). 

53t4 P.ReTunnicliffe, Physe Reve 89, 1247 (1953). 

53t5 BeUsTOppel, S.DeBloom, PhySe Reve 91, 473A (1953). 

53w2 MeWalt, ReLeBecker, AsOkazaki, ReE-Fields, Phys. Rev. 
89, 1271(1953). 2 

53w3 MoWalt, HeHeBarshall, Phys. Rev. 90, 714; 91, 441A 
(1953). 

53w4 WeHeWalker, HeGeThode, PhySe Reve 90, 447 (1953). 
Based on oO, (Nd) = 48. 

53w6 = M.Wielowiejska, Acta. Phys. Polon. 12,8(1953); Bull. 
Acad. Polon. Sci. 1,60(1953). 

53w7 WeDeWhitehead, S.C.Snowdon, J«Franklin Inst. 256,278 
(1953); Phys. Reve 92,114(1953). 

GROUND STATE Q’S 
Reaction Standard Value Method Ref. 

H2(d,n)He® “+ 3.25 +0.08 ppl 5345 

H3(p,y)He = LAT (yy) +19.7 +004 sin 5BW5 

H3(d,n)Het +17.7 40.3 ppl 63r3 

H3(He®, p)He® +11.18 £0.07 ppl 53a5 

He?(He®, p)Li® +10.86 40.15 ppl 53a5 

He°-—3a +n ppl 53a5 


,% + 0.90 +.0.07 


. 


Ground State Q's - continued 


Reaction Standard Value Method 
He = atin + 0.95 +0.07 range 
Li8(p,a)He? = absolute + 4.023 +.0.003 s 
Li8(d,a)He’ absolute  +22.396+0.012 8 
Li®(d,a)Het + 22.375+0.014 s 
Li®(d, tp)He* + 2.51 +0.04 8 
Li8(d, t)Li® : + 0.9 +0.1 s 
Li®(d,p)Li? absolute + 5.028+0.003 8 
Lif(He?,p)Be® #2 (He?,p) +16.60 +0.25  scin 
Li7(p,a)He* absolute +17.344+ 0.013 s 
Li7(p,c) He" absolute +17.352+0.009 s 
Li’ (p,n)Be” Nay - 1.6464 thresh 
‘ : [Mg(p»p')] £0 +0009 
Li’(d,a)He TiNe2)  t0eL ppl 
peS_» 20 Li’ (pyn) + 0.0945+0.0014 EA 
Be?(n,y)Be!9 absolute + 6.816+0.006 pair 8 
Be%(p,a)Li® La’ (pyn) + 2.126+0.004 EA 
Be?(p,a)t6 absolute + 2.126+0.003 8 
Be?(p,d)Be® absolute + 0.560 + 0.003 s 
pe9(d,a)Li’ absolute + 7.153+0.004 8 
Be9(d, t)Be® + 4.60 +0.03 ppl 
BI%(n,a)Li? = po®22 a = +_-g 784 t0.025 _—svve 
B!9(p, a) Be” Li7(pyn) + 1.14740.0025 EA 
B!9(p, He?) Be® Li’ (pyn) ~ 0.536 +0.003 EA 
B!9(d, a) Be8 + 17,87 +0.08 é 
212 
B'%d,a)pe® BL a +1791 £0.08 te 
fe) 2 = 

B!!(p,a)Be® absolute + 8.589+0.005 8 
B!'(d,p)B!2 + 1.140+0.008 s 
c!2(4, pjc!8 absolute + 2.722+0.004 s 
c!3(q,a)B!! + 5.166t0.005 . 8 
N!4 Cn, y)yn lS absolute +10.83240.008 pair s 
nw! 4d, pn tS po2l2.q = +: 8.613 40.011 s 
wi ¥cd,njo!ls + 5.15 +0.16 ppl 
nF (a, p)o!? nln i6 ppl 
n!5(p,a)c!2 absolute + 4.962 +0.004 8 
0! 6(d,ayni4 absolute + 3.119+0.005 s 
o'6(d,a)n'* = La(pyn) = +: 3.113 +0.0085 «BA 
o'8(p,a)yn'S = Be2(d,a) + 3,986 +0.04 s 
F!9(a, p)ne22 + 1.57 ppl 
ne2!"(p,n)Na2! 9% (pn) — 3.765 


* Supersedes value of 2.123, ReMeWIltiamson, et ale, 
Revs 84, 731(1951). 


Ref. 


53m6 


53c1 
53c1 
53p2 
53f5 
53f5 
53c1 


53k9 
53f7 


§3c1 
S3jL 


agc8 


53J2 
53k7 


52c3 
53c1 
53c1 
53c1 


52c2 


52n7 
52c3 


52c3 
53c9 
53t3 


53c1 
53e4 


53f7 
53p2 


53k7 
52m5 
63e2 


53h4 
53c1 


53f7 
52c3 
51s2 


52hé 


52k1 


Physe 


Ground State Q's = continued 


Reaction 


ne?! (d,a)Fl9 
ne?! (d, p)Ne22 
ne22(p,n)Na22 


Na23(p,a)Ne2? 
Na23(d, p)Na2+ 
na23(d,p)Na24 
Na23(a, p)Mg26 


Mg@*(n,y)Mg2> 
Ma?*(p,y)al2> 
mg2*(d,n)Aal2o 
Mg2"(a, p)al27 
Mg?°(n,y)Ma2” 
wg°(p,-y) A127 


Al27(n,y)at28 
A127 (p,a)Ma2* 
al27(p,a)mMg2" 
al27(p,n)si27 
Al27(d,ap)Na2* 
al27(a, p)si30 


3i28(y,n)si27 
3i28(n,y)si29 
3i28(p,n)p28 

$i29(n,y)si 30 


$32(p,n)c192 
$92(4,n)c133 
332(a,p)c135 
Mass (S°2)/mass 


6135(n, a)p32 
¢195(n,a)p32 
-6195(d, p)c138 


A36(n, a) $33 


K39(n,y)K0 
39(d, p) Ko 
K39(a,p) ca? 
49 (ny) Kt! 


Kl (n,y)K42 
kl (a,p) cat 


ca(y,n)ca39 
ca"(d,p)ca’! 


B 


Standard 


4212 a 


Pott? 


F29 (p,n) 


Li! (pyn) 
Bpi212 a 


Po a 


absolute 
F (ps2) 


abs olute 
F (Ds) 

absolute 
F ? (p,a) 


Li! (p,n) 
ee (Dy) 


absolute 


Mg?" (p,n) 
absolute 


Mg?" (p,n) 


(s3") 


Po212q 


absolute 
Poa 


absolute 


absolute 


oS tayo) 


af 
[F 9 ip,ay) 


Liltp,n) 


Value 


+ 6.432 +0.010 
+ 8.137 +0.011 
- 3.913 


+ 2.379 £0.003 
+ 4.723 +0.008 
+ 4.731 +0.007 
+ 1.55 
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Method 


+ 7,3341t0.007 pair s 


te ALlestoy el 

+ 0.07 +0.06 
— 1.613 +0.010 
+ 6.440+0.008 
+ 8.3 +0.4 


+ 7.724+0.006 
+ 1.61 +0.02 
+ 1.594+0.002 
- 5.61 +0.01 


-10.2 
+ 2.26 +0.05 


-16.9 +0.2 
+ 8,.468+0.008 
=15.1 +05 
+10.601+0.011 


-13.9 +0.5 
+ 0.25 +0.07 


= 2.02 £0.11 
1.06242 


+ 1.07 +0.16 
+ 0.97 +0.16 
+ 6.3 


+ 2.0 +t0.1 


+ 7.789 t 0.008 
+ 5.576 + 0.010 
-0.18 


+ 9.39 £0.06? 
E, (max) 


+ 7.34 £40.02 pairs 


+1,20 


-15.8 +0.1 
+ 6.14 +0.05 


20.64 


scin 


ppl 
8 
pair s 


scin 


pair s 
s 

EA 
thresh 
thresh 
ppl 


thresh 


pairs 
thresh 
pair s 


thresh 
ppl 


ppl 
Mic 


ic 
ic 


pe 


pair s 
s 

range 

pair s 


range 


thresh 
ppl 


thresh 


53t5 


53016 
53b17 
53s5 

53016 


53b16 
5385 


53386 
53h9 


53t6 


Reaction 


sc45(n,2n)sc't4 
sc5(n,y)sct6 


Ti46 (4, p) Tit? 
Ti#7(n,y) Ti 48 
TI47(4,p)Tit8 
TiN8(n,y) Tit? 
Ti*8(4,p) Tit? 
T149(n,-y) 150 
Ti49(d, p)Ti5° 
Tit9(p,n)v49 

T159(d,p)Ti>! 


vl (n,-y)v52 
v5! (n, y)y52 


v5! (4, p)v52 


cr°2(d,p)cro? 
cr°2(n,y)cr®3 
cr°3(n,y)cro# 


wn °5( ny) Mn 56 


un®5(p,n) Fees 


Fe°#(n,y)Fe°> 
Fe°(n,y)Fe®” 


Fe°7(n,y)Fe°8 
¢0°9( n ¥Y)¢089 


niP8(d,p)ni22 
n158(n,y)n 159 
4199 (n,-y)niSl 


cu®3(-y, n)cu®2 


cu®3(n,y)cuS# 
cu®5(n : y)ouS6 


zn®4(p,n)gao# 
2n85( n,y) zn 96 
zn®7(n,-y)zn®8 


Ground State Q's = continued 


Standard 


absolute 


01 (ayp) 
absolute 
0° (ayp) 
absolute 
0 (d,p) 
absolute 
06 (4,p) 


Nea 
Lil (p,yn) 
06 (4,p) 


absolute 


Au,Cs 
Na Y's 


absolute 
absolute 


absolute 


Ve 


Lt! (p,n) 


absolute 
absolute 


Value 


“11.0 
+ 8.85 


3d 0.3 
+0.08 


+ 6.45 
+ 9.39 
+ 8.14 
+ 6.76 
+ 5.81 
+ 9.19 
+ 8.62 


£0.05 


+ 0.04 


+0.05 


- 1.391+0.005 
+ 4Il +0.07 


+ 7.305 + 0.007 
Tere 
+ 6.25 

+5.0 


+ 5.70 
+ 7.929 + 0.008 
+ 9.716 + 0.008 


+ 7.261 + 0.006 


1.020+0.005 


+ 9.298 + 0.007 
+ 7.639 + 0.004 
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Method Ref. 


thresh 53b14 
pair s 53bi 


range 52p4 


+2.31? pair s 53ke 


+0.05? range 52p4 
41.35? pair s 53k2 


range 52p4 


+1.587 pair s 53k2 


range 52p4 


thresh 53té 
range 52p4 


pairs 53b1i 


scin 53h8 
a pe 61h 
53k1i1 


s §3m1 
S 53k2 
8 53k2 


pair s 53b1 


thresh 53té 


pair s 53k2 
pair s a53k2 


(+0, 0.014, or 0.13) 


absolute 


absolute 


absolute 
absolute 
Q value 


masses 
absolute 


absolute 


fede (the 
7n°8 ton) 


absolute 
absolute 


19 
FO“ (p 
zn®7(p,n) Ga” { te 


zn/9(p,n) Ga”? 


Li(p,n) 


" 


10.16 +0.04 


+ 7.486 + 0.006 


+ 6.77 
+ 8.997 + 0.005 
+ 8.532 +0.008 


-10.61 +0.05 
+ 7.914 +0.004 


pair s 53k2 


pair s 53bi 


ppl 53mi 
pair s 53k2 
pair s 53k2 


thresh 53b7 
pair s 653bi 


+ 7.634+0.0067 pair s 53b1 


See Cu 


+ 8.0 +0.5 


+ 7.876 +0.007 
+ 9.51 +0.037 


— 1.785+0.005 


- 1.45 +0.03 


thresh 63c7 


pair s 53k2 
pair s 53k2 


thresh 53té 


thresh 53te 


51h1 
§1rl 


§1s2 
§2c2 


52c3 


522 
§2h6 
§2h7 
52h8 
§2k1 
52k2 


52k3 
52m5 
52p4 
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Ground State Q's - continued 
Reaction Standard Value Method Ref. 
Rt 
ca’'(p,n)ce”! JF %(p,ay) 4.93 40.03 thresh s3te 
Li(p,n) 
Ge79(n,2n)Ge®9 “11.6 +0.3 thresh 53b14 
Ge73(p,n)as?3 : -1.15 +0.03 thresh 53t6 
As’9(p,n)se”® " -1.652+0.005 thresh 53t6 
$r88(d,p)sr89_ ol’ (dsp) + 4.18 40.08 ppl 53h9 
sr88(d,p)sr®9 + 4.33 +0.10 s 53mi 
Mo22(-y,n)Mo?! -13.1 +0.1 thresh 53k3 
Mo?2(n, 2n) Mo?! 12.34 thresh 53b6 
Mo !90(-y, n)Mo%® = Bid thresh 5346 
ag!09(y,n)agl08 ° “*'4* =~ 9.97 40.07 thresh 5307 
masses 
Ag!99(a, an) in! ll -14.3 40.2 thresh 53b12 
pb296(4,+)pb205 a127(d,p) - 1.8 +0.1 range 53hé6 
pb296 (4, p)pb207 a127(d,p) + 4.48 +0.05 range 53hé6 
pb207(d,t)pb208 a127(d,p) - 0.42 +0.05 range 53hé 
pb207(d,p)pb298 4127 (4,p) + 5.14 +0.08 range 53n6 
pb208(d, t) pb207 Al27(d,p) - 1.10 £0.05 range 53hé6 
pb208(4,p)pb209 ai27(d,p) + 1.65 +0.05 range 53h6 
T S17 0705 
Bi299( 4, t)Bi208 a1 27(d,p) | range 53h6 
g.s.value? 
; ; +1.94 + 0.05 
Bi2°9(d, p)Bi2!0 A177(d,p) ae range 53h6 
® @eSevalue? 
+1.94%+4 0.05 
Bi29% d, p)pi2!0 | range 53w8 
geS.value? 
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53a3 
53a5 
§3b1 


53b3 
5306 


537 
53b12 
53b13 


53b1y4 
53b16 


53b17 


5301 


532 
537 
53¢8 
5309 
53d1 


5345 
53d6 


5302 
53e4 


53*5 
5377 


5392 
5393 


53hY4 


53h6 
53h9 


53j1 
53j2 
53k1 
53k2 


53k3 
53k7 
53k8 


539 
53k11 
53m1 
53m2 


53m6 
53p2 


5363 
5365 


5385 
5386 


53t3 
53t5 
53t6 
53w5 


53w8 
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NEW NUCLEAR DATA 


PACKING FRACTION DIFFERENCES 


Where no superscripts have been used with H, C, and 
O, the weights of the most abundant isotopes, namely 


1, 12, and 16,respectively, are to be understood. 


Doubdlet 
Hy = D 


m 


He - Do 


pl _ 4220 
pl0y. gl! 
pl0y.cl2 
pl0p!9_ ol3gI6 
plOyrl9_ gligla 
£41 ye2? 


plly-cl2 
gllp!9_ 530 


2a 
Cc D3 
ch He » c!2ol6 
cl2y, - of6 
12-13, _ el2 
Cr <0" Co H3 
cl3 - cl 2y 
cl 3916 ~ 5; 29 
cl3ol6 _ glOfl9 


nit - cl2y, 
TAT 

nt - ch2y, 
hb Al2 

Vn 

nit - cl2ol6 


nj c!2o916 
4o16 _ ol2 
NTO Co“He 
nid es aLre 


H20!8 - ppo!6 


gl0gl9 _ ol3gi6 
glicl9 _ {30 


Ne20 . 510 


Pee: 16 
Ne D0 


ner? ngl 
27 _ 2 
al?” - cl2n, 


$128 - cl@gié 


Af, in Units 107+ amu 


Af 


+ 7.746 +0.004 


64.01 +0.02 


+16.722 +0.008 
+10-4) +0.01 

+22.51 +0.02 

+ 4,500 + 0.005 
+ 3.817 +0.005 
+12.382 +0.007 
+14.262 +0.005 
+1 1.316 0.007 


+70.50 +0.02 

+12.996+ 0.002 
+13.008 + 0.003 
+22.759 t 0.005 
- 1.661 0.004. 
- 3.458+ 0.008 


+ 7.517+0.006 
- 4.500 + 0.005 


- 8.989 + 0.004 
- 8.986 + 0.004 
- 8.982 t 0.002 


+ 4.019 t 0.003 


+ 4.0132 + 0.0008 
-16.321 + 0.002 
-15.585 + 0.004 


— 4.15 +£0.01 


+ 4.500 +0.005 


+11.316 0.007 


16.722 0.008 
—15.355 + 0.006 
12.382 +0.007 


-15.561 £0,007 


— 6.435 +0.005 


Ref. 


5301 


5301 


5301 
5301 
5301 
5301 
5301 
$301 
5301 
5301 


5301 
5383 
5301 
5301 
5301 


53e5 
5301 
5301 


5301 
5301 
5383 
5301 
5383 
5383 
5301 


5301 


5301 
5301 


5301 
5301 
5301 


5301 


5301 


Packing Fraction Differences, Af, In Units 1074 


Doublet 


5129 - cl3gt6 
5130. gliel9 


ply - 932 
ply, - $324 
31 16 
P H=- 0% 
532 . p3ly 


s32y  p3lH, 
382 - oI 
$824, - 334 
32916. ¢l2 
$334, - 34H 
sty, - 2 


35 _ ol2 
Hci 9° - cig 


37 _l2 
c137 - cl?n 


a7 Las2 
HC1S! = Cig Hy 


40 _ ol2 
tO ~¢,0 


gue 99!92 
gul02 . pp204 
gu!O4 _ pp208 


(continued) 
At 


— 7.517 0.0086 
—11.316 0.007 


+ 2.969 + 0.003 
+ 2.876 +0.004 
~ 2.577 0.004 


— 2.969 +0.003 
~ 2.876 0.004 
~ 5.539 +0.003 
+ 5.837 +0.006 
— 6.900 + 0.005 
+ 3.250 + 0.009 
— 4,596 +0.006 


— 6.479 0.003 


—11.352 0.004 
11.053 0.004 


20.959 + 0.007 
—17.234 +0.007 
~8.186+0.005 


-7.78 a 0.02 


- 8.139+ 0.002 


-3.43 +0.05 
-3.71 £0.03 
- 3.81 +0.05 


—3.95 +0.03 


~7.59 +0.02 
-7.59 +0.01 
—7.48 +0.02 


=i ak cits OS 
-7.86 +0.01 


-7.55 +0.02 
—8.02 +0.03 
-7.96 +0.01 
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amu 


5301 
5301 
5301 
5301 


52)1 


52j1 


- 6231 


52n4 
52h4 
52h4 


52h4 


53¢g1 
53g1 
53g1 


53e1 
53g1 
53g1 


53g1 
52h7 
52h7 
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Packing Fraction Differences, Af, in Units 107+ amu Packing Fraction Differences, Af, in Units 1074 amu 
(continued) d , (continued) 
Doublet ANS g Ref. Doublet Af Y Ref. 
gh!03 _ pp206 -7.94 +0.01 52h? Te!24 cH 10.340 + 0.008 52h3 
; 124 _ 62 
pd! 02 _ pp204 -7.94 +0.04 52h7 tice! a Se ise: 
125 
pd!02- cin, ~13.933 + 0.008 52h3 th Wika se hme se 
pq!04 _ pp208 -8.05 +0.01 52h7 te!26_ Cel -11.359 +0.005 52h3 
104 _ ie 
aa a. AES oes pale Te!28_¢, og =12.273 + 0.009 52h3 
105 _ », 
Pd Calo 15.78 +0.01 52h3 Te!28 _ yj S4 + 3.81 +0.05 52h4 
106 _ * 
pd Cys 16.57 +0.02 52h3 7e!30 - ¢y65 BEA oe ea 
106 _ is 
Pdi 7 &gHig 16052 + 0.02 seb Te!30 oy -13.180 +0.006 52h3 
pa!08 _ oH. -17.64 +0.01 52h3 ate 
= -11.82 +0. 52 
pd! 10 cH, -18.65 +0.01 52h3 Cio? giver hee re 
xe/24 _ oy -10.098 + 0.005 52h3 
ed CS2cune -16.26 +0.01 52h3 5n2 
126 
X - “11.31 £0.01 52h3 
cd!08 - oH, -17.58 £0.01 52m * ager be 3 
128 _ o + 
ca! 10. Guy, ieie W osen ee Xe Colts 12.432 +0.006 52h3 
129. =20.12 £0.01 52h3 
cd!!! con, -19.203 + 0,007 52h3  aghe h mi 
130 i 
cal I2- cut, BES Alaa avood bone xe!30_ co, 13.451 +0.006 52h3 
131. - 4.94 +0. 52hs3 
cd'l2 ect, -19.860'+ 0.008 52h3 Ke ee oe 
132 _ in 
cd! !3-coH, ree fan Be Xe CoH 14.394 + 0.009 52h3 
132 _ ae 
cd! 4 cut -20.82 +0.01 52h3 pep ay ed hea 
r xe!34 ~ CoH -15.257 + 0.007 52hs 
cd! 4 coHeo -14.44 +0.01 52h3 ~ 
xe!36_ cH -16.051 +0.006 52h 
cd! 16 coHeo -15.41 +0.01 52b3 
ing wi8t _ 7,92 +7.59 +0.02 53e1 
in'!3 con -20.245 + 0.009 
s'7 pee ep wi 84. 4092 +7.44 +0.02 53e1 
ean, = -13.148 + 0.009 52hs 
os! 88 _ 7,94 +7.59 +0.01 53e1 
sn!!5 ~ con, -13.17 £0.02 52h3 os !88 - yo94 +7.72 £0.02 53g1 
sn!!6_ ¢oH60 -15.65 +0.02 52h3 a Ae te UF aaa De 5381 
192 _ 4996 +7.86 +0.01 53g1 
sn!'6. con, -13.83 +0.01 52h3 See re : 
os!92~ Ry +7.55 +0.02 53¢1 
sn!!7 ~ Cottg -14.299 + 0.008 52h3 . 
204 _ 102 
sn! !8_¢.H,0 -16.72 +0.02 S2h3 Ls baal S04 SG .05 wey 
snl 18 . pb204 . pgl02 +7.94 +0.04 52h7 
nl l8 cy -I4.94 +0.02 n3 
4 a"l0 : - pb206 _ gy!03 +7.9% 40.01 52h? 
Sno 2 Cg Hy | ~15.376 0.009 52hs pb208 ~ gy !04 +7.96 +0.01 52h7 
sn! 20 ¢. "= 8.15 +0.01 52h3 pb208 . pg!O4 +8.05 +0.01 52h7 
sn!22. o.H = 9.20 £0.01 62hs 
124 : 3 52h} ReEsHalsted, Phys. Reve 88, 666(1952). 
Sn Calo 10. 169 0.008 52h3 52h4 6.GeHogg, HsE.Duckworth, Cane Js Physe 30, 628(1952). 
52h7 BeGeHogg, H.E.Duckworth, Cane Je Phys. 30, 637(1952)~ 
Te!20 6.4 “15.79 +0.01 52h3 52j1 WeHeJohnson, Ure, Phys. Reve 88, 1213(1952)- 
eo g"12 53e5 H.Ewald, Z. Naturf. 8a, 447 (1953). 
er Wi 53gl U.S.Gelger, BeGeH H.E.Duckworth, JeW.Dewd 
Te Cel 9.244 + 0.007 52hs ? Physe pavers: 621 (1953). eine ached 
Te !22 yj 6! + 3.43 +0.05 5eh4 5301 K-Ogata, HeMatsuda, Phys. Rev. 89, 27(1953). — 
ee - : "302 K.Ogata, HeMatsuda, Phys. Rev. 89, 333(1953). 
Te'*“* = CH + 9.06 +0.03 52h3 5383 L.G.Smith, C.C.Damm, Phys. Rev. 90, 324 (1953). 
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